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(57) Abstract; (xrtain substituted imidazoL l.2-aJp\Tazincs and the phaimaccutwally-acccptablc salts thereof, arc provided herein. 
Pharmaceutical compositions containing one or more compound of Formula I, or a pharmacculically acceptable sail of such com 
pounds, and one or more pharmaceuticalry acceptable carriers, excipients, or diluents, are also provided herein. Methods of treating 
patients suffering from ccriain diseases and disorders responsive lo EphB4 kinase modulation, which comprise administering to such 
paiienLs ari amount of acumpoundon'oruiula I e (Tec Li ve lo reduce sigus ot syrup lot us of llie disease urdisiirder are disclosed 'Jliese 
diseases include cancer, including breast neoplasia, endometrial cancer, colon cancer, and neck squamous cell carcinoma. Thus 
methods of treatment include administering a suflicient amount of a compound of the invention to decrease Lhe symptoms or slow 
the piv>grcssion of these diseases or disorders. Methods of treatment include administering a compound of I omiula 1 as a single 
aclive agent or administering a compound of Formula I in combination with one or more other therapeutic agents. A method for 
determining me presence or absence of an angiogenic kinase in a sample comprising contacting bhesajnple with n compound of For- 
mula I under conditions thai permit dclcction of activity of the angiogenic kinase, detecting a lcvcl'otlhc activity of lhe angiogenic 
kinase, and metefrom determining the presence or absence of the angiogenic kinase in the sample. 
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Certain Substituted lMroAzo[i 5 2-AjPYRAzaNES, as Modulators of 

Kinase Aciivity 

[0001] This application claims priority to U.S. provisional application 60/494,179 

filed August 11, 2003; U.S. provisional application 60/540,938 filed January 30, 2004: and 

U.S. provisional application 60 / (Attorney Docket Number CGI-0011P3), 

filed My 21, 2004. 

[0002] Provided herein are certain inMda2o(l,2-a]pyi^inylaiiiines and related 

compounds, compositions comprising such compounds, and methods of their use, 
f0003] Protein kinases, the largest family of human enzymes, encompass well over 

500 proteins. Kinases play critical roles in signaling pathways controlling fundamental 
cellular processes such as proliferation, differentiation, and death (apoptosis). Abnormal 
kinase activity has been implicated in a wide range of diseases, including multiple cancers 
and autoimmune and inflammatory diseases. The multifaceted role of kinases in key cell 
signaling pathways provides a significant opportunity to identify novel drugs targeting 
kinases and signaling pathways. Diseases mediated by receptor kinase activity include, but 
are not limited to, diseases characterized in part by abnormal levels of cell proliferation (i.e. 
tumor growth), programmed cell death (apoptosis), cell migration and invasion, and 
angiogenesis associated with tumor growth. 

[0004] Kinases play a key role in angiogenesis. Angiogenesis, the formation of new 

blood vessels from preexisting ones, plays a significant role in many pathological settings, 
including cancer, chronic inflammation, diabetic retinopathy, psoriasis, rheumatoid arthritis, 
and macular degeneration. Anti-angiogenic therapy represents a potentially important 
approach for the treatment of solid tumors and other diseases associated with dysregulated 
vascularization. 

[0005] Angiogenesis can be regulated by multiple cell-signaling pathways, incLuding 

pathways controlled by cellular kinases. Blocking angiogenesis, through the modulation of 
cell kinases, therefore, can represent an effective approach to the treatment of diseases such 
as cancer. 

[0006] The process of angiogenesis is complex, requiring the concerted actions of 

multiple angiogenic mediators as well as the participation of different cell types. Key 
angiogenesis mediators, including, VEGF, PGF, and angiopoietin 1 and 2 (Angl and Ang2) 
that bind to their cognate receptors (VEGFRs, FGFRs and Tiel and Tie2, respectively) 
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expressed on endothelial cells, as well as platelet-derived growth factor (PDGF) that binds to 
its receptor (PDGFRa) expressed on pericytes and smooth muscle cells have been identified. 
Recent studies indicate that several members of the ephrin family and their receptor Eph 
family are regulators of angiogcnesis. 

[0007J Many of the cellular processes regulated by kinases are further regulated by 

Hsp90. Hsp90 is a molecular chaperone, a class of proteins that regulates protein folding in 
cells. Hsp90 is an important cell cycle regulatory protein, implicated in the correct folding of 
multiple proteins, including a number of tyrosine and threonine kinases. It also can ensure 
the correct folding and activity of numerous kinases involved in cell proliferation and 
differentiation, many of which also play roles in oncogenesis. 

[0008] Hsp90 can also function as part of a multi-^mponent complex interacting 

with many other co-chaperone proteins. While Hsp90 forms a multi-component complex 10 
some extent in normal cells, nearly all Hsp90 present in cultured tumor cells has been shown 
to be part of a multi-component complex. A number of known oncogenic proteins that are 
IIsp90 substrate proteins, depend on die chaperone activity of the Hsp90 complex for correct 
folding. Thus, in tumor cells Hsp90 often functions as a supplier of oncogenic proteins. 
[0009] Because of its roles in cell cycle control, cell growth, and oncogenesis the 

Hsp90 complex is an important target for anti-cancer therapeutics. The ability of certain 
Hsp90 complex inhibitors to cause this protein complex to selectively target its substrate 
proteins for degradation makes the Hsp90 complex an especially desirable anti-cancer target 
Hsp90 is also a potential drug target for autoimmune and degenerative disease because of its 
role in modulating the cellular stress response. 

[0010] Agents capable of modulating angiogenic kinases as well as agents capable of 

modulating an activity of an Hsp90 complex are highly desirable for the treatment of a 
variety of diseases and disorders, including cancer and diseases and disorders characterized 
by a change in angiogenesis. The present invention fulfills this need, and provides further 
related advantages. 

[0011] Modulators of kinase activity which may generally be described as 

imidazo[l 5 2-a]pyrazinylamines are provided herein. Modulators of Hsp90 complex activity 
which may generally be described as iniidazo[l>a]pyminylamines also arc provided 
herein. Certain compounds provided herein are inhibitors of angiogenic and oncogenic 
kinases, 

[0012] In certain embodiments, the invention provides compounds of Formula I 
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n 




Formula I 



wherein: 



a is 0, 1, 2, or 3; 

Ri is independently chosen 



from hydroxy, nitro, cyano, amino, amido, sulfonamide, halo, 



CHO, -COOH, CrQsalkyl, such as C 3 <^cycloalkyI, QrQalkenyl, CrAalkynyl, 
CrQ> alkoxy, C 7 cycloaUcyl, mono- and di(Ci-C6 alkyl)amino, mono- and di(Ci-Ce 
alkyl)amino(Ci<*al^'l), Ci-Cehaloalkyl, CpQhaloalkoxy, (Ci<^alkoxy)Ci- 
Qalkoxy, aminoCCrQalkyl), Ci-C<saIkylthio, oxo, heteroaryl, and -<C=0)R J3 
wherein Ri 3 is chosen from Ci-Q alkyl, such as Ca-Cecycloalkyl, C 7 cycloalkyl 7 C 2 - 
Q alkanoyl, C^alkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted Ci-Qj alkyl, such as optionally substituted 
C 3 -Qcycloalkyl, optionally substituted Cvcycloalkyl, optionally substituted 
(heterocycloalkylXVQalkyl, and optionally substituted (heteroaryl)Co-C 4 alkyl; 

A is 1,2, 3, or 4; 

Zi is -CRjR 5 - wherein each R4 and R 5 is independently chosen from hydrogen, CrQ alkyl, 
and halo; 

Z2 is a divalent linking group chosen from para-phenylene, meta-phenylene, ortho-phcnylene, 
and naphthylene, said divalent linking group being substituted with one group Ri-Q-, 
where 



wherein R$ and R7 are each independently chosen from hydrogen, Q-Ce alkj'l, optionally 



Qis 




substituted phenyl, and optionally substituted heteroaryl; 
XisO,S or-CH r ;and 
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R 2 is chosen from optionally substituted Ci~C 7 alkyl, such as optionally substituted C 3 - 
CTcycloalkji, optionally substituted (C 3 -C 7 cycloalkyl)Ci-<:7 alkyl, optionally substituted 
heterocycloalkyl, optionally substituted (heterocycloalkyl)Ci-C 2 alkyl, optionally substituted 
(Ci-C6alkoxy)QrC 6 alkyl, optionally substituted (d-C6alkoxy)Ci-Qalkoxy, optionally 
substituted phenyl, and optionally substituted hcteroaryl. 

[0013] ^ In certain embodiment, the invention provides compounds of Formula I 




Formula I 

wherein: 
nisO, 1, 2>or 3; 

Rt is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -COOH, Ci-^ealkyl, such as Q-Qscyeloalkyl, C 2 -Q alkenyl, C2-Q5 alkynyl, 
Ci-Q> alkoxy, CTCycloalkyl, mono- and di(C t -Q alkyl)airuno, mono- and di(Ci-Q> 
alkyDaminoCCi-Qalkyl), Q-Qhaloalkyl, d-Cehaloalkoxy, (Ci~C 6 alkoxy)Ci- 
. Cealkoxy, amino^rQalkyl), Ci-C 6 alkylthio, oxo, heteroaryl, and-<C=0)Ri 3 
wherein R i3 is chosen from CrQ alkyl, such as C 3 -C6cycloalkyi, C ? cycloalkyl, C 2 -C 6 
alkanoyi, Ci-Gsalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted d-Q alkyl, such as optionally substituted 
C 3 -QcycloalkyI, optionally substituted CTCycloalkyl, optionally substituted 
(heterocycloalkyl)Co-C4alkyl, and optionally substituted (hetaroaxyl)C 0 -C4alkyl; 

A is 3 or 4; 

Z x is -CR4R5- wherein each R4 and R 5 is independently chosen from hydrogen, Q-Ce alkyl 
andbalo; 

Z 2 is a divalent linking group chosen from para-phenylene, meta-phenylene, ortho-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R2-Q-, 
where 



WO 2005/019220 



PCT/IS2004/025884 



Qis 

? 

wherein Rs and R 7 are each independently chosen from hydrogen, Ci-Cg alkyl, optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisNR; 

R is chosen from hydrogen, Ci-Q alkyl, such as Cs-Qcycloalkyl, CTcycloalkyl, amino(Ci-Cc 

alkyl), CrCshaloalkyl, CrQalkenyl, QrQ alkynyl, optionaUy substituted phenyl and 

optionally substituted heteroaryl; and 
R 2 is selected from substituted Ci-Cjalkyl, such as substituted C 3 -C7cycloalkyl, substituted 
(C^cycloalkyliQ-CT alkyl, substituted heterocycloalkyl, (heterocycloalk>'l)Ci-C 2 alkyl, 
substituted (Ci-QalkoxyX^-Cealkyl, substituted (Q-QaUcoxy^^alkoxy, substituted 
phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with 
one or more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and -CONHOH, 
optionally substituted C 2 -Q alkenyl, optionaUy substituted CrGealkynyl, optionally 
substituted CrCehydroxyalkyl, optionally substituted Ci-Cjhydroxyalkoxy, (mono- and di- 
Ci-CgalkylaniiuoJCi-Cfialkoxy, optionally substituted mono- and di(Q-C6 allcyl)amino(Ci- 
Qalkyl), optionaUy substituted (Ci-Qalkoxy)(Ci-Q^lammo)CtrC6alkyl, optionally 
substituted (Ci-CsalkoxyXd-CealkoxyJCj-Cealkoxy, optionally substituted heterocycloalkyl, . 
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted -Ci- 
Qalkyl(C=0)OR«, optionally substituted -Co^alkyl(C=0)NRsR9. optionally substituted - 
Cj-CealkylNRsCSC^Rg, optionaUy substituted -QrQalkylNRs(C=0)R 9 , optionaUy 
substituted <VCsalkyl(S0 2 )R8, optionaUy substituted -CVC<^4NR«(C=0)NR,Rio where 
R 8 , R 9 , and Rio are independently hydrogen, hydroxy, Ct-Qalkyl, Ci-Qalkoxy, C 3 - 
C 7 cycloalkyl, and heterocycloalkyl, and -L-G, where L is chosen from optionaUy substituted 
Ci-C 2 alkyi, optionally substituted Co-C 2 alkoxy, -(0=0)-, and optionaUy substituted -(Q- 
C 2 alkyl)(C=0)-, and G is chosen from optionaUy substituted heterocycloalkyl, optionaUy 
substituted C 3 -C7cycloaIkyl, optionaUy substituted aryl, and optionaUy substituted heteroaryl, 
except that -L-G is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryl, are each further optionaUy 
substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
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sulfonamide, halo, Q-Ce alkyl, such as C 3 -C7cycloalkyl, (Ci-Q alkoxy)QrC6alkyl, (Cr 
CgalkoxyKrCdaikoxy, QcycloalkyK aniinoCi-Qalkyl, mono- and di(CrCe alkyl)aniino, d- 
Cshaloalkyl, Ci-C&dloalkoxy, Q-Ctdkenyl, C 2 <^alkynyl, CrCealkylthio, oxo, C r 
Qjaftylester, phenoxy, and -<C=0)Ri3> wherein R13 is chosen from Q-Q alkyi* such as C3- 
Cgcycloalkyl, C 7 cycIoalkyl, C 2 ~Cs alkanoyl, Cr<^koxycarbonyl> heterocycloalkyl, and 
heteroaryl. 

[0014] In certain embodiments, the invention includes compounds of Formula I 

which exhibit an IC50 of 1 micromolar or less, 500 nanomolar or less, or 100 nanomolar or 
less, in standard biochemical assay for EpbB 4 kinase activity, such as a fluorescence 
resonance energy transfer (FRBT) assay. Iu certain embodiments, the invention includes 
compounds of Formula I which exhibit an IC50 of 500 nanomolar or less in a standard in vitro 
assay of PDGF-Ra kinase activity. In certain embodiments, the invention includes 
compounds of Formula I which exhibit an IC50 of 500 nanomolar or less, or 100 nanomolar 
or less, in a standard in vitro assay of c-Kit activity. Tci certain embodiments, the invention 
includes compounds of Formula I which exhibit an IC50 of 1 micromolar or less, or 100 
nanomolar or less, in a standard in vitro assay of VEGFR-2 activity. In certain embodiments, 
the invention include** compound of Formula I which exhibits an IC50 of 1 micromolar or 
less, or 500 nanomolar or less, in a standard in vitro assay of Tie-2 activity. 
[0015] Pharmaceutical compositions comprising one or more compounds of Formula 

I together with at least one pharmaceutical^ acceptable carrier or excipient are also provided. 
[0016] Packaged pharmaceutical compositions am provided which comprise a 

pharmaceutical composition comprising one or more compounds of Formula I together with 
at least one pharmaceutical^ acceptable carrier or excipient in a container and optionally 
include instructions for using the pharmaceutical composition to treat a mammal suffering 
from a disease or disorder responsive to kinase modulation. For example, the patient is a 
human patient, however methods of treating non-human patients, such as non-human 
animals, preferably mammals, are included herein. 

[0017] Methods of treating a patient having a disease or disorder responsive to kinase 

activity modulation and, in certain embodiments, a disease or disorder responsive to 
modulation of EphB4 are provided herein. In some embodiments, the disease or disorder 
responsive to kinase activity modulation is chosen from cancer and diseases characterized by 
a change in angiogenesis. Jh some embodiments, the disease characterized by a change in 
angiogenesis is chosen from cancerous tumor, macular degeneration, and diabetic 
retinopathy. 
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[0018] Methods of modulating EphB 4 kinase activity, methods of modulating VEGF- 

R2 activity, methods of modulating c-Kit activity, methods of modulating Tie-2 activity, 
methods of modulating PDGF-Ra activity, and methods of modulating at least one of VEGF- 
R2, EphB4, Tie-2, PDGF-Ra, and c-Kit activity are also provided. 

[0019] Uses of a compound for the manufacture of a medicament for the treatment of 

a patient having a disease or disorder responsive to activity modulation of at least one of 
VEGF-R2, EphB*, Tie-2, PDGF-Ra, and c-Kit kinase are also provided. Li some 
embodiments, the disease or disorder responsive to activity modulation is responsive to 
EphB 4 activity modulation. In some embodiments, the disease or disorder responsive to 
EphB 4 activity modulation is chosen from cancer and diseases characterized by a change in 
angiogenesis. In some embodiments, the disease characterized by a change in angiogenesis is 
chosen from cancerous tumor, macular degeneration, and diabetic retinopathy. 
[0020] As used in the present specification, the following words and phrases ate 

generally intended to have the meanings as set forth below, except to me extent that the 
context in which they are used indicates otherwise. The following abbreviations and terms 
have the indicated meanings throughout. 

[0021] As used herein, when any variable occurs more than one time in a chemical 

formula, its definition on each occurrence is independent of its definition at every other 
occurrence. In accordance with the usual meaning of "a" and "the" in patents, reference to 
"a" kinase or "the" kinase is inclusive of one or more kinases. Unless otherwise specified, 
the terms "compound" and "compounds" include all pharmaceutically acceptable forms of 
the disclosed structures, including salts, hydrates, solvates, prodrugs, and the like. 
[0022] Formula I includes all subformulae described herein. 

[0023] A dash ("-") that is not between two letters or symbols is used to indicate a 

point of attachment for a substituent For example, -CONH 2 is attached through the carbon 
atom. 

[0024] By "optional" or "optionally" is meant that the subsequently described event 

or circumstance may or may not occur, and that the description includes instances where said 
event or circumstance occurs and instances in which it does not For example, "optionally 
substituted alkyl" encompasses both "alky!" and "substituted alkyl" as defined below. It will 
be understood by those skilled in the art, with respect to any group containing one or more 
substituents, that such groups are not intended to introduce any substitution or substitution 
patterns that are sterically impractical, synthetically non-feasible and/or inherently unstable. 
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[0025] "AlkyF encompasses straight chain, branched chain, and cyclic alkyl groups 

having the indicated number of carbon atoms. For example Ci-Cfialkyi encompasses both 
straight and branched chain alkyl of from 1 to about 6 carbon atoms. Examples of alkyl 
groups include methyl, ethyl, propyl, isopropyL n-butyl, sec-butyl, tcrt-butyl, pentyl, 2- 
pentyl, isopentyL neopentyl, hexyl, 2-hcxyL 3-hexyl, 3-methylpentyl, and the like. 
Cycloalkyl, as noted above, is a subset of alkyl. "Cycloalkyl" indicates a saturated 
hydrocarbon ring group, having the specified number of carbon atoms, usually from 3 to 
about 7 ring carbon atoms. Examples of cycloalkyl groups include cyclopropyl, cyclobutyl, 
cyclopentyl, or cyclohexyl as well as bridged or caged saturated ring groups such as 
norbornane. Alkylene is another subset of alkyl, referring to the same residues as alkyl, but 
having two points of attachment. When an alkyl residue having a specific number of carbons 
is named, all geometric isomers having thai number of carbons are intended to be 
encompassed; thus, for e'xample, "butyl" is meant to include n-butyl, sec-butyl, isobutyl and t- 
butyl; "propyl" includes n-propyl and isopropyL 

[002€] By "substituted alkyl" is meant an alkyl group having one or more, such as 

one, two or three, substituents independently chosen from hydroxy, nitro, cyano, amino, halo, 
Ci-Qalkyl, CrQalkoxy, (Cj-Qalkoxy)Ci-C6alkoxy, mono- and duT^-Ce alkyl)amino, 
aminoCCi-Cealkyl). Ci-Cahaloalkyl, C-Qbaloalkoxy, Qr-Ce alkenyl, C 2 -C 6 alkynyl, Q-Q 
alkyUh«°> oxo, and -(C=0)Ri4 wherein R 14 is chosen from CrQ alkyl, such as C 3 - 
QeycloalkyL Q-Cahaloalkyl, phenyl, CTcycloalkyl, heterocycloalkyL and heteroaryl. ' Each 
of such substituents may be further optionally substituted with one or more, such as one, two 
or three, substituents independently chosen from halo, hydroxy, amino, oxo, -COOH, - 
CONH 2 , Cr-Qalkyl, C 2 -C 4 alkenyl, CrQalkynyl, Ci-C4alkoxy, C2-C 4 alkanoyl, Cj- 
Cialkylthio, Ci-C 2 haloaIkyl, Ci-C 2 haloalkoxy, Q-Qalkoxycarbonyl, mono- and di-C,- 
C4alkylamino, mono- and di-Ci-Qaliylauboxamide, and phenyl. 

[0027] By "alkenyl" is meant a straight or branched hydrocarbon chain having the 

indicated number of carbon atoms and comprising one or more unsaturated carbon-carbon 
double bonds, which may occur in any stable point along the chain. Examples of such groups 
include ethenyl and propenyl. 

[0028] By "substituted alkenyl" is meant an alkenyl group having one or more, such 
as one, two or three, substituents independently chosen from hydroxy, nitro, cyano, amino, 
halo, Q-Qalkyl, Q-Cealkoxy, (Ci-Qalkoxy)Ci-€ 6 alkoxy, mono- and di(Ci^ dkyl)amino, 
aminoCCi-Qalkyl), C|-C 3 haloalkyl, Q-Cshaloalkoxy, CrQ alkenyl, C r Qi alkynyl, Q-Q 
alkylthio, oxo, and -(C=0)Ru wherein Rj 4 is chosen from Cj-Q alkyl, such as C 3 - 
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Qcycloalkyl, Ci-Csbaloalkyl, phenyl, CTcycloalkyi, heterocycloalkyl, and heteroaryL Each 
of such substituents may be further optionally substituted with one or more, such as one, two 
or three, substituents independently chosen from halo, hydroxy, amino, oxo, -COOH, - 
CONH2, Ci-CjalkyL (VQalkenyl, C 2 -C 4 alkynyl, Ci-C 4 alkoxy, CrAalkanoyl, C r 
C4alkyIthio, Q-C^haloalkyl, C r C 2 haloalkoxy, Ci-Qalkoxycarbonyi, mono- and di-C r 
C4alkylamino, mono- and di-Ci-Qalkylcarboxamide, arid phenyl, 

[0029] "Alkynyl" encompasses straight and branched hydrocarbon chain having the 

indicated number of carbon atoms and comprising one or more triple carbon-carbon bonds 
that may occur in any stable point along the chain, such as ethynyl and propynyl. 
[0030] By "substituted alkynyl" is meant an alkynyl group having one or more, such 

as one, two or three, substituents independently chosen from hydroxy, nitro, cyano, amino, 
halo, Ci-Qsalkyl, Ci-Qsalkoxy, (Ci-QalkoxyX^i-Cealkoxy, mono- and di(Ci-C6 alkyl)amino, 
amino(C,-C 6 aIkyl), Q-Cshaloalkyl, Ci-C3ha]oalkoxy, C2-Q alkenyl, C2-Q alkynyl, O-C* 
alkylthio, oxo, and -(0=0)Ri4 wherein R14 is chosen from Q-Q alkyl, such as C 3 - 
QjcycloalkyL C r C 3 haloalkyi, phenyl, CTcycloalkyI, heterocycloalkyl, and heteroaryL Each 
of such substituents may be further optionally substituted with onr or more, such as one, two 
or three, substituents independently chosen from halo, hydroxy, amino, oxo, -COOH, - 
CONH 2 , Ci-C 4 alkyl, CrCtaikenyl, C 2 -C4alkynyl, Ci-C 4 alkoxy, Cs-Qalkanoyl, C r 
C 4 alkylthio, Ci-C 2 haloalkyI, C^haloalkoxy, Ci-Qalkoxycarbonyl, mono- and di-d- 
Qalkylamino, mono- and di-Ci-Qalkjicarboxamide, and phenyl. 

[0031] By "alkoxy" is meant an alkyi group of the indicated number of carbon atoms 

attached through an oxygen bridge such as, for example, methoxy, ethoxy, propoxy, 
isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, pentoxy, 2-pentyl, isopentoxy, neopentoxy, 
hexoxy, 2-hexoxy, 3-hcxoxy, 3-methylpentoxy, and the like, hi certain embodiments, alkoxy 
groups herein are Q-Qalkoxy groups. 

[0032] By "substituted alkoxy" is meant an alkoxy group having one or more, such as 

one, two or three, substituents independently chosen from hydroxy, nitro, cyano, amino, halo, 
CVQalkyl, Q-Q alkoxy, (Ci-C6alkoxy)Ci-Qalkoxy, mono- and di(C r C6 alkyl)amino, 
aminoCCi-Csalkyl), Ci-Cshaloalkj'I, Ci-Cyialoalkoxy, CrCe alkenyl, C2-Q5 alkynyl, Ci-Q> 
alkylthio, oxo, and -(C=0)Ri 4 wherein R i4 is chosen from CrQ, alkyl, such as C 3 - 
Qcycloalkyl, Ci-Cshaloalkyl, phenyl, C 7 cycloa1kyl, heterocycloalkyl, and heteroaryL Each 
of such substituents may be further optionally substituted with one or more, such as one, two 
or three, substituents independently chosen from halo, hydroxy, amino, oxo, -COOH, - 
CONH2, Q-Qalfcyl, C-Qalkenyl, C 2 -C 4 alkynyl, Q-C 4 alkoxy, C 2 -Qalkanoyl, C r 
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Qalkylthio, C^haloalkyl, C r C 2 haloa1koxy, Ci-C^alkoxycaibonyl, mono- and di-Ci- 
C4alkyIamino, mono- and di-Ci-Ctalkylcarboxamide, and phenyl 

[0033] 'Mono- and ch-alkylcarboxamide" encompass a group of Ihe formula - 

(C=0)NR a Rb where and Rb are independendy chosen from hydrogen and alkyl groups of 
the indicated number of carbon atoms, provided that R a and Rt are not both hydrogen. 
[0034] By "alkylthio" is meant an alkyl group of the indicated number of carbon 

atoms attached through a sulfur bridge. 

[0035] "Alkanoyl" indicates an alkyl group as defined above, attached through a keto 

(^C=0)-) bridge. The carbon atoms can be in a straight, branched or cyclic configuration, 
whether saturated or unsaturated, aromatic or non-aromatic, and can include combinations 
thereof. Alkanoyl groups have the indicated number of carbon atoms, with the carbon of the 
keto group being included in the numbered carbon atoms. For example a Q>alkanoyl group is 
an acetyl group having the formula CH 3 (C=0)-. 

[0036] By "alkoxycarbonyr is meant an ester group of the formula (alkoxy)(C=0)- 

attached through the carbonyl carbon wherein the alkoxy group has the indicated number of 
carbon atoms. Thus a Ci-C6alkoxycarbony group is an alkoxy group having from 1 to about 
6 carbon atoms attached through its oxygen to a carbonyl linker. 

[0037] By "amido" is meant -NII(C=0)R t wherein the R group is chosen from 

hydrogen and C r C 7 alkyl. "Amido" also includes -(C=0)NRR, wherein each R is chosen 
from hydrogen and Ci~C 7 alkyL Except when R is hydrogen, each R may be unsubstituted or 
substituted with one or more, such as one, two or three, substituents independentiy chosen 
from halo, Ci-Cealkyl, C r Qhaloalkyl, Q-C^haloalkoxy, Q-Qaikoxy, mono- and di(C r 
Csalky^amino. 

[003S] By "amino" is meant the group -NH* 

[0039] 'Mono- and di-(alkyl)amino" encompasses secondary and tertiary alkyl amino 

groups, wherein the alkyl groups are as defined above and have the indicated number of 
carbon atoms. The point of attachment of the alkylamino group is on the nitrogen. Examples 
of mono- and di-alkylamino groups include etfcylamino, dimethylamino, and methyl-propyl- 
aroino. 

[0040] "Mono- and di-(alkyl)aininoalkyr' encompasses mono- and di-(alkyl)amino as 

defined above linked to an alkyl group. 

[0041] By "amino(alkyir is meant an amino group linked to an alkyl group having 

the indicated number of carbons. Similarly "hydroxyalkyl" is a hydroxy group linked to an 
alkyl group. 
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[0042] "Aryl" encompasses 5- and 6-membercd carbocyclic aromatic rings; tricyclic 
9- and 10-membered aromatic ting systems; and tricyclic 12- to 14-mcmbered aromatic ring 
systems. The aromatic 6- to 14-membcred carbocyclic rings include, e.g., benzene, 
naphthalene, indane, tetralin, and fluorene. 

[0043] "Substituted aryT, "subsritoted phenyl", which of course is a subgenus of 

"substituted aryl," and "substituted heteroaryr encompass aryl, such as phenyl, and 
heteroaryl groups, respectively, having one or more, such as one or two, substituents chosen 
from: hydroxy, -CHO, -COOH, -CONH* -CONHOH, C 2 -Q alkenyl, d-dalkynyl, C- 
Qhydroxyalkyl, d-Qshydroxyalkoxy, (mono- and di-CrC^lamino)C,-C6alkoxy, mono- 
and di(C,-C6 alk^aminoCCj-Cfialkyl). (C l -C 6 atoxy)(Ci-C 6 alkylanimo)Q-C6alky^ (d- 
CealkoxyXC-Csalkoxy^-Qalkoxy, heterocycloalkyl aryl, heteroaryl, -d- 
C6alkyl(C=0)ORs, -C t rQalkyl(C=0)NR s R9, -d-QalkylNRgCSO^, -Co- 
C6alkyINR8(C=0)R,, -C^QalkyKSO^Rs, C 0 -C 6 aIk>lNR 8 <C=O)NR 9 R 1 o, hydroxy, nitro, 
cyano, amino, sulfonainido, halo, d-d alkyl, such as C 3 -C6 cycloalkyl, d cycloalkyl, d- 
dalkoxy, (d-d alkoxy)Co-C6alkyl, (d-Cealkoxy^-dalkoxy, aminoQ-Qalkyl, mono- 
and di(C,-Q alkyl)amino, d-C^aloalkyl, d-Qhaloalkoxy, d-Cfialkenyl, d-dalkynyl, d- 
Qalkylthio, oxo, d-Qalkylester, phenoxy, -(C=0)Ri3, and -L-G, 

where L is chosen from C,-C 2 alkyl, Co-dalkoxy, -(C=0)-, and -(d-<: 2 alkyl)(C=0)-; 
G is chosen from heterocycloalkyl, dcycloalkyl, aryl, heteroaryl, hydroxy, nitro, 
cyano, amino, sulfonamido, halo, d-d alkyl, such as d-Cficycloalkyl, (d-d alkoxy)Qr 
dalkyl, (d-dalkoxy)d-dalkoxy, amin^-Qalkyl, mono- anddi(d-d alkyl)amino, d- 
Qhaloalkyl, C-Qhaloalkoxy, Crdalkenyl, d-dalkynyl. C-Qalkylthio, oxo, d- 
Qalkylester; and -(C=0)Rn, provided that L-G is not-O-phenyl; 

Rs, R 9> and Rio are independently chosen from hydrogen, hydroxy, d-dalkyl, such 
as d-Q cycloalkyl, d-dalkoxy. d-docycloalkyl, and heterocycloalkyl and wherein each 
of the various alkyl, alkenyl, alkynyl. alkoxyl, cycloalkyl, heterocycloalkyl, aryl, and 
heteroaryl groups is optionally substituted with one or more, such as one or two, substituents 
chosen from halo, hydroxy, amino, oxo, -COOH, -CONH 2 , d-dalkyl, d-dalkenyl, d- 
dalkynyl, d-C4alkoxy, d-dalkanoyl, d-Qalkylthio, Ci-C 2 haloalkyl, d-C 2 haloalkoxy, 
d-dalkoxycarbonyl, mono- and m-d-C4allcylamino, mono- and di-d-dallcylcarboxamide. 
and phenyl; and 

R 13 is chosen from d-d alkyl, such as d-Cecycloalkyl, dcycloalkyl, d-d 
alkanoyl, d-dalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl. Each of such 
substituents may be further optionally substituted with one or more, such as one, two or three, 



11 



WO 2005/019220 PCT/LS2004/025884 

substituents independently chosea from halo, hydroxy, amino, oxo, -COOH, -CONH 2 , Ci- 
Qalkyl, CrC 4 alkcnyl, Cr^alkynyl, C^koxy, C r C 4 alkanoyl, C,-C4alkylthio > Q- 
Qbaloalkyl, Q-Qhaloalkoxy, Ct-C 4 alkoxycarbonyl, mono- and di-C r C 4 alkylamino, mono- 
and di-Ci-C4aIkylcarboxainide, and phenyl. 

[0044] The term "halo" includes fluoro, chloro, bromo, and iodo, and the term 

"halogen" includes fluorine, chlorine, bromine, and iodine. 

[00451 "Haloalkyl" indicates alkyi as defined above having the specified number of 

carbon' atoms, substituted with 1 or more halogen atoms, generally up to the maximum 
allowable number of halogen atoms. Examples of haloalkyl include, but are not limited to, 
trifluoromethyl difluoromcthyl, 2-fluoroethyl, and penta-Uuoroethyl. 
[0046] "Heteroarjd" encompasses stable 5- to 7-membered monocyclic and 7- to 10- 

membered bicyclic heterocyclic rings which contain at least 1 aromatic ring that contains 
from 1 to 4, or in certain embodiments, ftom 1 to 3, heteroatoms chosen from N, O, and S, 
with the remaining ring atoms being carbon. When me total number of S and O atoms in the 
heteroaryl group exceeds 1, those heteroatoms are not adjacent to one another. In certain 
embodiments, the total number of S and O atoms in the heteroaryl group is not more than 2. 
h certain embodiments, the total number of S and O atoms in the aromatic heterocycle is not 
more than 1. Examples of heteroaryl groups include, but are not limited to, systems (as 
numbered from the linkage position assigned priority 1), such as 2-pyridyl, 3-pyridyl, 4- 
pyridyl, 2,3-pyrazinyl, 3,4-pyrazinyl, 2,4-pyrimidinyl, 3,5-pyrimidmyl, 2,3-p>Tazolinyl, 2,4- 
unidazolinyl, isoxazolinyl, oxazolinyl, thiazolinyl, tbiadiazofinyl, tetrasolyl, thienyl, 
ben^thiophenyl, furanyl, benzofuranyl, benzoinudazolinyl, indolinyl, pyridizinyl, triazolyl, 
quinolinyl, pyrazolyl, and 5,6,7,8-tetrahydroisoquinoline. In the term "heteroarylalkyl," 
heteroaryl and alkyi are as defined herein, and the point of attachment is on the alkyi group. 
This term encompasses, but is not limited to, pyridylmcthyl, thiophenylmethyl, and 
(pyrrolyl)l-ethyl. 

[0047] By "sulfonamide" is meant -S(0) 2 N- in either S-linked (-S(0) 2 NRR) or re- 

linked orientation -NS(0>.RR orientation, wherein each R may be indq*ndendy chosen 
from hydrogen and CrQalkyl wherein alkyi is as defined above, such as 3- to 7-membered 
cycloalkyl, and beterocycloalkyl rings. When R is not hydrogen, each R may be 
uusubstituted or substituted with one or more, such as one, two or three, substituents 
independently chosen from, e.g., halo, d-Qalkyl, Q-C* haloalkyl, Q-Q haloalkoxy, C- 
Cealkoxy, and mono- and di(C,-Qalkyl)aniino. 

[0048] The term "substituted", as used herein, means that any one or more hydrogens 
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on the designated atom or group is replaced with a selection from the indicated group, 
provided that the designated atom's normal valence is not exceeded. When a subsliuient is 
oxo (i.e., =0) men 2 hydrogens on the atom are replaced. When aromatic moieties are 
substituted by an oxo group, the aromatic ring is replaced by the corresponding partially 
unsaturated ring. Combinations of substituents and/or variables are permissible only if such 
combinations result in stable compounds or useful synthetic intermediates. A stable 
compound or stable structure is meant to imply a compound that is sufficiently robust to 
survive isolation from a reaction mixture, and subsequent formulation into an effective 
therapeutic agent. Unless otherwise specified, substituents are named into the core structure. 
For example, it is to be understood mat when (cycloalkyl)alkyl is listed as a possible 
substituent, the point of attachment of mis substitucnt to the core structure is in the alkyl 
portion. 

[0049] If the compounds of Formula I have asymmetric centers, then Formula I 

includes all of the optical isomers and mixtures thereof. In addition, compounds with carbon- 
carbon double bonds may occur in Z and E- forms, with all isomeric forms of the 
compounds being included. Those compounds can be, for example, racematcs or optically 
active forms. In those situations, (he single enantiomers, i.e., optically active forms, can be 
obtained by asymmetric sjuthesis or by resolution of the racemates. Resolution of the 
racemates can be accomplished, for example, by conventional methods such as crystallization 
in the presence of a resolving agent, or chromatography, using, for example a chiral high- 
pressure liquid chromatography (HPLC) column. Where a compound of Formula I exists in 
various tautomeric forms, the invention is not limited to any one of the specific tautomers, 
and includes all tautomeric forms of the compound 

[0050] Representative compounds of the present invention, which are encompassed 

by Formula I, include, but are not limited to all pharmaceutically acceptable forms. 
Pharmaceutically acceptable forms of the compounds recited herein include pharmaceutically 
acceptable salts, hydrates, solvates, crystal forms, polymorphs, chelates, nonpatent 
complexes, esters, clathrates, prodrugs, and mixtures of such compounds, hi certain 
embodiments, the compounds described herein are in the form of pharmaceutically 
acceptable salts. Hence, the terms "compound" and "compounds" also encompass 
pharmaceutically acceptable salts, hydrates, solvates, crystal forms, polymorphs, chelates, 
non-covalcnt complexes, esters, clathrates, prodrugs, and mixtures of such compounds. 
[0051] "Pharmaceutically acceptable sails" include, but are not limited to salts with ■ 

inorganic acids, such as hydiochlorate, phosphate, diphosphate, hydrobromate, sulfate, 
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sulfinate, nitrate, and like salts; as well as salts with an organic acid, such as malate, malcate, 
fumarate, tartrate, succinate, citrate, acetate, lactate, methanesulfonate, p^oluenesulfonate, 2- 
bydroxyethylsulfonate, benzoate, salicylate, stearate, and alkanoate such as acetate, HOOC- 
(CH 2 ) n -COOH where n is 0-4, and like salts. Similarly, pharmaceutical^ acceptable cations 
include, but are not limited to sodium, potassium, calcium, aluminum, lithium, and 
ammonium. , 

[0052] In addition, if the compound of Formula I is obtained as an acid addition salt, 

the free base compound can be obtained by basifying a solution of the acid salt- Conversely, 
if the compound is a free base, au addition salt, particularly a pharmaceutical^ acceptable 
addition salt, may be produced by dissolving the free base in a suitable organic solvent and 
treating the solution with an acid, in accordance with conventional procedures for preparing 
acid addition salts from base compounds. Those skilled in the art will recognize various 
synthetic methodologies that may be used to prepare non-toxic pharmaceutical acceptable 
addition salts encompassed by Formula L 

[0053] As noted above, prodrugs also fall within the scope of compounds of Formula 

I, for example acylated prodrugs of the compounds of Formula L The term "prodrugs" 
includes any compounds that become compounds of Formula I when administered to a 
patient, e.g., upon metabolic processing of the prodrug. Examples of prodrugs include, but 
are not limited to, acetate, formate, and benzoate and like derivatives of functional groups 
(such as alcohol or amine groups) in the compounds of Formula I. 

[0054] The term "active agent*' is used to indicate a compound, including any 

pharmaceutically form thereof, or natural product, which has biological activity. In certain 
embodiments, an "active agent" is a compound having pharmaceutical utility. For example 
an active agent may be an anti-cancer therapeutic. 

[0055] By "angiogenic kinase" is meant a kinase involved in angiogencsis and 

includes but is not limited to EpbB 4 , VEGF-R2, and Tie-2. 

[0056] By "oncogenic kinase" is meant a kinase having a direct role in a cell 

signaling pathway thai leads to cellular transformation. When overexpressed or aberrandy 
expressed, such kinases may have oncogenic activity. Oncogenic kinases include but are not 
limited to c-Kit and PDGF-Ra. 

[0057] 'Treatment or treating means any treatment of a disease in a patient, 

including: 

a) preventing the disease, that is, causing the clinical symptoms of the disease not 
to develop; 
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b) inhibiting the disease; 

c) slowing or arresting the development of clinical symptoms; and/or 

d) relieving the disease, that is, causing the regression of clinical symptoms, 
[0058] Diseases or disorders responsive to kinase modulation" refer to pathologic 

conditions that depend, at least in part, on the activity of one or more protein kinases, for 
example, angiogenic kinases and/or oncogenic kinases. Kinases either directly or indirectly 
participate in the signal transduction pathways of a variety of cellular activities including cell 
proliferation, differentiation, and invasion. Diseases responsive to kinase modulation include 
but are not limited to tumor growth, angiogenesis supporting solid tumor growth, and 
diseases characterized by excessive local vascularization such as diabetic retinopathy, 
macular degeneration, and inflammation. 

[0059] "Ch ang e in angiogenesis" refers to a change in the vascular network or quality 

of vasculature. Change in angiogenesis may be measured by many parameters and, for 
instance, may be assessed by delayed appearance of neovascular structures, slowed 
development of neovascular structures, decreased occurrence of neovascular structures, 
changes in vascular permeability, changes in blood flow, slowed or decreased severity of 
angiogenesis-dependent disease effects, arrested angiogenic growth, or regression of previous 
angiogenic growth . 

[0060] 'Diseases or disorders responsive to Hsp90 complex modulation" refer to 

pathologic conditions that depend, in part, on the activity of Hsp90 complex. The Hsp90 
complex or its substrate proteins have been implicated in a number of cancerous conditions. 
Diseases responsive to Hsp90 complex modulation include but are not limited to heart 
disease, stroke, and neurodegenerative diseases including multiple sclerosis, Alzheimer's 
dementia, short term memory loss, and ischemic optic neuropathy. 

[0061] 'Tatient" refers to an animal, such as a mammal, for example a human, that 

has been or will be the object of treatment, observation or experiment The methods of the 
invention can be useful in both human therapy and veterinary applications. In some 
embodiments, the patient is a mammal, and in some embodiments the patient is human. 
[0062] The term "therapeutically effective amount" of a compound of this invention 

means an amount effective, when administered to a human or non- human patient, to provide 
a therapeutic benefit such as an amelioration of symptoms, e.g., an amount effective to at 
least decrease the symptoms of a disease or disorder responsive to kinase modulation, 
including those diseases and disorders response to modulation of ephrin receptors, such as 
ephrin B receptors, and including EpbB4, and, in certain embodiments, an amount sufficient 
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to reduce cancer symptoms, decrease the number of detectable cancerous cells in an 
organism, detectably slow or stop the growth of a cancerous tumor, or, in certain 
embodiments, to shrink a cancerous tumor. In certain circumstances a patent suffering from 
cancer may not present symptoms of being affected. Thus a therapeutically effective amount 
of a compound is also an amount sufficient to prevent a significant increase or significantly 
reduce the detectable level of cancerous cells or cancer markers in the patient's blood, serum, 
or tissues. A significant increase or reduction hi the detectable level of cancerous cells or 
cancer markers is any detectable change that is statistically significant in a standard 
parametric test of statistical significance such as Student' s T-test, where p < 0.05. 
[0063] Within certain embodiments, the invention provides compounds, including, of 

course, phannaceutically acceptable salts, of Formula 1, as well as compositions comprising 
such compounds; methods of using such compounds; and uses of such compounds for the 
manufacture of medicaments, 




wherein: 

n is 0, 1,2, or 3; 

Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamide, halo, - 
CHO, -COOH, Ci-Qalkyl, such as Ca-Qcycloalkyl, C2-Q alkenyL CrQ; alkynyL 
d-Cs alkoxy, C 7 cycloalkyl, mono- and dKQ-Ce alkyl)amino, mono- and diCQ-Q 
alk>l)amino(Ci-C6alkyl), Ci-Qhaloalkyl, Ci-Qjhaloalkoxy, (Ci-Q;alkoxy)Cr 
Qalkoxy, aminoCCi-Qalkyl), Ci-Qalkylthio, oxo, heteroaryh and-<C=0)Ri 3 
wherein R J3 is chosen from Ci-Q alkyL such as C 3 -Qscycloalkyl, CTcycloalkyl, C 2 -Q> 
alkanoyl, Ci-Qalkoxycarbonyl, hctcrocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted C1-G5 alkyl, such as optionally substituted 
C 3 -C6cycloalkyl, optionally substituted CTcycloalkyl, optionally substituted 
(hetcrocycloalkyl)Co-C4alkyl, and optionally substituted (heteroarylJCo-Qalkyl; 
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A is 1,2,3, or 4; 

Zt is -CR4R5- wherein each R* and R 5 is independently chosen from hydrogen, C r C 6 alkyl, 
and halo; 

Z 3 is a divalent Unking group chosen from para-phenylene, meta-phenylcne, ortho-pbenylene, 
and naphthylene, said divalent linking group being substituted with one group RrQ-. 
where 

Qis 

O 
II 

— N-C-N — 
Re R7 

wherein R; and R 7 are independentiy chosen from hydrogen; Ci-Ce alkyl; optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisO, Sor-CH 2 -;and 

Ra is chosen from optionally substituted C,-C 7 alkyl, such as optionally substituted C 3 - 
CTcycloalkyl, optionally substituted (C 3 -C7cycloalk>'l)Ci-C 7 alkyl, optionally 
substituted heterocycloalkyl, optionaUy substituted (heterocycloalkyl^-Qi alkyl, 
optionally substituted (Ci-CealkoxyX^-Cealkyl, optionally substituted (C r 
Q$alkoxy)C,-C6alkoxy, optionaUy substituted phenyl, and optionally substituted 
heteroaryl. 

[00<)4] Within certain embodiments, the invention provides compounds, including, of 
course, pharmaceutically acceptable salts, of Formula I, as well as compositions comprising 
such compounds; methods of using such compounds; and uses of such compounds for the 
manufacture of medicaments. 
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wherein: 
nisO,l,2,or3; 

Rl is independently chosenfrom hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -COOH, Q-Ctfdkyl, such as Ca-Qcycloalkyl, Ca-Qalkenyl, C 2 -Qalkynyl, 
C-Q alkoxy, C7 cycloalkyl, mono- and duA-Ce alkyl)amino, mono- and dKd-C* 
alk^aminoCCrQalkyl), CrCahaloalkyl, C r C<fraloalkoxy, (C.^alkoxflQ- 
C.alkoxy, aminoCd-Cealkyl), C.-Qalkylthio, oxo, heteroaryl, and -<O0)R l3 
wherein R 13 is chosen from C*C* alkyl, such as C^ycloalkyl, Qcycloalkyl, C 2 -C 
alkanoyUd-C.alkoxycarbonyl, hetcrocycloalkyl, phenyl, aad heteroaryl; 

R 3 ischos*nfromhydroge^^ 

Ca-Cscycloalkyl, optionaUy substituted C^cloalkyl, optionally substituted 
(het6mcycloalkyl)QrC4alkyl, and optionaUy substituted (heteroaryDCorQalkyl; 

Ais3or4; 

Zl is-CR^- whereinR* andR 5 arc independently chosen from hydrogen, C-C alkyl, and 
halo; 

2. U a divaien, liaBog group chosen torn para-pbenylene, m«.-pheoyleoe. orfco-phenylena, 
and naphtaytae, said divalent lurking group being substituted with one grcup RrQ-. 
where 

Qis 

— N-C-N— 

wherein Reand^are each independently chosen from hydrogen; C r Q alkyl; « P LionaUy 
substituted phenyl, and optionaUy substituted heteroaryl; 

R I ZLn from hydrogen; Crf. alkyl, such as C^cycloalkyl, Ccycloalkyl, annno^-Q 
alkyl), Q-Cshaloalkyl, Q-Qaikenyl, or alkynyl, optionally substituted phenyl, 
and optionaUy substituted heteroaryl; and 

r 2 is chosen from optionaUy substituted Q-Calkyl, such as optionaUy substituted C 3 - 
C^ycloalkyl optionaUy substituted (Cs-GrcycloalkyDd-C, alkyl, optionaUy 
snbstituted hetcrocycloalkyl, optionaUy substituted (heterocycloalkyl)C,-C 2 alkyl, 
optionaUy substituted (Q^alkoxy^-Qalkyl, optionaUy substituted (Ci- 
QalkoxyA-Qalkoxy, substituted phenyl, and substituted heteroaryL 
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[0065] Within certain embodiments, the invention provides compounds, including, of 
course, pharmaceutical^ acceptable sails, of Formula I, as well as compositions comprising 
such compounds; methods of using such compounds; and uses of such compounds for the 
manufacture of medicaments, 




Formula I 



wherein: 

R^iX^y chosen from cyano ' su,fonamid0 ' hal0 ' " 

CHO, -COOH, d-Qalkyl, such as CVQcycloalkyl, CrQ alkenyl, C 2 -Q alkynyl. 
C,-C^ alkoxy, CTcycloalkyl, mono- and dXC-Q alkyDamino, mono- and di(Ci^ 
alkyl)annno(C,-Qalkyl), d-Qhaloalkyl, C-Cfihaloalkoxy, (Q-Cealkoxy^,- 
CeaUcoxy, arnino(C 1 -C <! alkyl), C-Csalkylthio, oxo, heteroaryl, and-(C=0)R 13 
' wherein R 13 is chosen from Q-C* alkyl, such as CrC^cycIoalkyl, Ccycloalkyl, C 2 ^ 6 
alkanoyl, CrQalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R3 is chosen from hydrogen, optionally suhstituted C.-Q alkyl such as optionally substituted 
CrUcycloalkyl, optionally substituted Qcycloalkyl, optionaUy substituted 
(heterocycloalkyDCo-CUalkyl, and optionally substituted (heteroaryDCo-Qalkyl; 

Ais3or4; 

Zl is -CR&s- wherein R4 and R 5 are independently chosen from hydrogen, C.-Q alkyl, and 
halo; 

Z* is adivalent linking group chosen frompara-phenylene, meta-phenylene, ortho-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R 2 -Q-, 
where 

Qis 
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O 

N— C— M 

Re ^7 

wherein Re and R7 are each independently chosen from hydrogen; Ci-Ce alkyl; optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisNR; 

R is chosen from hydrogen. Q-Qs alkyl, such as Cs-Cecycloalkyl, CTcycloalkyl, amino(CrC6 
aJkyl), C^haloalkyl, C 2 -C6alkenyl, or C 2 -Q> alkynyl, optionally substituted phenyl, 
and optionally substituted heteroaryl; and 

R 2 is selected from substituted C r C 7 alkyI, such as substituted C 3 -C7cycloalkyL substituted 
(C3-C 7 cyclbalkyl)C x -C7 alkyl, substituted heterocycloalkyl, (heterocycloalkyl)Ci-C 2 
alkyl, substituted (Ci-CealkoxyJQrCdalkyl, substituted (Ci-C^alkoxyJCi-Cealkox^ 
substituted phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with one or 
more substituents chosen from hydroxy, -CHO, -CGOH, -CONH 2 , and ^CONHOH, 
optionally substituted C 2 -Q alkenyl, optionally substituted CrQalkynyl, optionally 
substituted Ci-Qhydroxyalkyl, optionally substituted Q-Qhydroxyalkoxy, (mono- 
and di^i^alkj^mdnoX^i-Qalkoxy, optionally substituted mono- and di(Ci -Q 
alkylJaminofCi-Cealkyl), optionally substituted (Cj<^alkoxy)(Ci-C^alkylaniino)Co- 
Qalkyl, optionally substituted (Ci-C6alkoxyXC 1 <^alkoxy)Ci-Qalkoxy, optionally 
substituted heterocycloalkyl, optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted -CrQalkyl(C=0)OR8, optionally substituted -Or 
C6alkyl(C=0)NR8R9, optionally substituted -C1 -QsalkylNR8(S02)R9, optionally 
substituted -QrC6alkyl3^R 8 (C==0)R 9 , optionally substituted ^o-C6alkyl(S02)R8, 
optionally substituted -CcrQalkylNRB(C=0)NR9Rio where R$, R 9 , and Ri 0 are 
independently chosen from hydrogen, hydroxy, Ci-Qsalkyl, Ci-Cealkoxy, C 3 - 
C 7 cycloalkyl, and heterocycloalkyl, and -L-G, where L is chosen from optionally 
substituted Ci-C 2 alkyl, optionally substituted C 0 -C2alkoxy, -(C=0)-, and optionally 
substituted -<Ci-C 2 alkyl)(C=0)-, and G is chosen from optionally substituted 
heterocycloalkyl, optionally substituted C3-C7cycloalkyl, optionally substituted aryl, 
and optionally substituted heteroaryl, except that -L-G is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryl are each further optionally 

substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
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suJfonaniido, halo, Q-Qalkyl, such as C 3 -C7cycloalkyl, (d-C fi alkoxjOCn-Cealkyl, 
(Ci-QalkoxyJCrQialkoxy, C 7 cycloalkyl, aminoCi-Qjalkyl, mono- and di(Ci-C6 
alkyl)amino, Ci-Qhaloalkyl, C-Qhaloalkoxy, Ca-Qadkenyl, C 2 -C«alkynyl, C,- 
Qalkylthio, oxo, Q-Cgalkylester, phenoxy, and -(C=0)R l3 , whereiu Ri 3 is Ci-C 6 
alkyl, such as C 3 -C6cycloalkyl, CTcycloalkyl, CrQ alkanoyl, Ci-Qalkoxycaibonyl, 
heterocycloalkyl, and heteroaryl. 
L0066] Within certain embodiments, the invention provides uses of compounds, 

including of course, pharmaceutical^ acceptable salts, of Formula I for the manufacture of 
medicaments and methods of using compounds of Formula I: 




wherein: 
nisO, 1.2, or 3; 

Ri is independently chosen from hydroxy, nitto, cyano, amino, amido, sulfonanrido, halo, - 
CIIO, -COOH, Ci-Qjalkyl, such as Cs-Cecycloalkyl, Q-Qalkenyl, QrO, alkynyL 
Q-Qaikoxy, CTcycloalkyl, mono- and di(Ci-Q alkyl)amino, mono- and di(Ci-C6 ~. 
alky^aminotd^alkyl), Ci-QhaloalkyL C.-Cehaloalkoxy, (Ci-C 6 alkoxy)C 1 - 
Cealkoxy, auiino(C,-C6alkyl), Ci-Qalkylthio, oxo, hetcroaryl, and-<C=0)Ri3 
wherein Rn is chosen from d-Q alkyl, such as C 3 -C^ycloalkyl, CcycloalkyL CrCe 
alkanoyl, Q-Qalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted Q-Q alkyl, such as optionally substituted 
CrQcycloalkyl, optionally substituted CTcycloalkyl, optionally substituted 
(heterocycloalkyl)Co-C4alkyI, and optionally substituted (heteroaryl)Co-C4alkyl; 

A is 1,2, 3 or 4; 

Z t is -CR4R5- wherein R 4 and R s are independently chosen from hydrogen, C t -Q alkyl, and 
halo; 
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Z2 is a divalent linking group chosen from para-phenyiene, meta-phenylene, ortbo-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R.2-Q-, 
where 

Qis 



wherein R6 and R 7 are each independently chosen from hydrogen; Q-Ce alkyl; optionally 
substituted phenyl, and optionally substituted heteroaryl; 



R is chosen from hydrogen, d-Q alkyl such as C 3 -C6cydoa1kyl s CTcycloalkyl, amino(Ci-Q; 
alkyl), Ci-C^aloalkyl, CrQalkenyl, QrQ; alkynyi, optionally substituted phenyl and 
optionally substituted heteroaryl; and 

R 2 is chosen from optionally substituted Ci-C 7 alkyl, such as optionally substituted C3- 
C 7 cycloalkyl, optionally substituted (Cs^cycloalkylJQ^ alkyl, optionally 
substituted heterocycloalkyi, optionally substituted (heterocycloalkyl)Ci-C2 alkyl, 
optionally substituted (C r CGalkoxy)Co-Cfiall^l, optionally substituted (C r 
Cealkoxy^i-Qalkoxy, optionally substituted phenyl, and optionally substituted 
heteroaryl. 

[0067] Within certain embodiments, the invention provides uses of compounds, 

including of course, pharmaceutical acceptable salts, of Formula I for the manufacture of 
medicaments and methods of using compounds of Formula T: 




XisNR; 




x .{Zi)a 




wherein: 



nis 0, 1, 2, or 3; 
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Rl is mdependentiy chosen from hydroxy, nitro, cyano, amino, amido, sulfonamide, halo, - 
CHO, -COOH, d-Csalkyl, such as C 3 -C 6 cycloalkyl, d-Ce alkenyi, Q-Q alkynyl, 
Ci-Q alkoxy, CTcycloalkyl, mono- and di(d-d alkyl)amino, mono- and di(d-d 
alkylJaminoCCj-Cealkyl), C.-Cyialoalkyl, d-QhaloaUcoxy, (d-QalkoxyJd- 
C 6 alkoxy, amino^-QaJkyD, C-Qalkylthio, oxo, heteroaryl, and -(C=0)Ri 3 
wherein R 13 is chosen from d-d alkyl, such as Crdcycloalkyl, dcycloalkyl, Qrd 
alkanoyl, Ci-dalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted d-d alkyl, such as optionally substituted 
Q-Qcycloalkyl, optionally substituted CTcycloalkyl, optionally substituted 
(heterocydoalkyDCo-Qalkyl, and optionally substituted (heteroaryl)CrC4alkyU 

Ais 1,2,3 or4; 

Zl is -CR^- wherein R4 and R 5 are independently ehosen from hydrogen, d-d alkyl, and 
halo; 

7a is a divalent linking group chosen from para-phenylene, mcta-pheuylene, orfco-phenylene, 
and naphthylene, said divalent linking group being substituted with one group Ra-Q-, 
where 

Qis 

O 

— N-C— N— 

i 

wherein R* and R 7 are each independently chosen from hydrogen; <VC« alkyl; optionally 

substituted phenyl, and optionally substituted heteroaryl; 
X is NR; 

R is cho^n from hydrogen, d-d alkyl, such as Q-dcycloalkyl, CTcycloalkyl, annno<C r d 
alkyl), d-C 3 haloalkyl, d-dalkenyl, d-C 6 alkynyl, optionaUy substituted phenyl and 
optionally substituted heteroaryl; and 

R 2 is selected from substituted d-dalkyL such as substituted CTcycloalkyl, substituted 
(d-QcycloalfcyDd-d alkyl, substituted heterocycloalkyl (heterocycloalkyOd-d 
alkyl, substituted (C 1 -C^oxy)OrC 6 alkyl, substituted (d-Cealkoxy^-Qalkoxy, 
substituted phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl, are each substituted with one or 
more substituents chosen fromhydroxy, -CHO, -COOH, -CONH 2 , and-CONHOH, 
optionally substituted C 2 -d alkenyl, optionaUy substituted C^kynyl, optionaUy 
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substituted d-Qhydroxyalkyl, optionaUy substituted d-Cehydroxyalkoxy, (mono- 
and di^i-Cealkylamino^i-Qalkoxy, optionaUy substituted mono- and di(Cj-G<» 
aJkyl)amino(Ci-Qalk7i), optionaUy substituted (Gi-dalkoxyXCi<«alkylarmno)Q- 
Qalkyl, optionaUy substituted (Ci-dalkoxyXCi-dalkoxyA-C^Okoxy, optionally 
substituted heterocycloalkyl, optionally substituted aryL optionaUy substituted 
heteroaryl, optionally substituted -Ci-C6alkyl(C=0)ORs, optionally substituted -Q>- 
C6a]kyl(00)NK8R9. optionaUy substituted -d-CgalkylNRsCSC^R* optionaUy 
substituted -Co-QalkylNRs(C=0)R 9 , optionally substituted -Co-dalkyl(S0 2 )R8, 
optionally substituted -C^CealtylNRgCC^O^NRgRio where Rs, R 9 . and R| 0 are 
independently chosen from hydrogen, hydroxy, Ci-QalkyL Ci-dalkoxy, C 3 - 
dcycloalkyl, and beterocycloalkyl, -L-G, where L is chosen from optionaUy 
substituted Ci-C 2 alkyh optionally substituted Co-C 2 alkoxy, -(C=0>, and optionaUy 
substituted -(d-QalkyiXC=OH and G is chosen from optionaUy substituted 
heterocycloalkyl optionaUy substituted Cs-Cvcycloalkyl, optionaUy substituted aryl, 
and optionaUy substituted heteroaryl, except that -L-G is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryL are each further optionaUy 

substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
sulfonamido, halo, Ci-d alkyl, such as C 3 -C 7 cycloalkyl, (Q-Q alkoxtfQrOsalkyl, 
(Ci-C6alkoxy)CrC<saUcoxy, C 7 cycloaUcyl, aminoCi-Cfialkyl, mono- anddi(Ci-C6 
sdkyl)amino, d-Cebaloalkyl, d-Cehaloalkoxy, Cz-Qalkenyl, Ca-QaUcynyl, C r 
Qalkylthio, oxo, Ci-Ccalkylestcr, phenoxy, and -(C=0)Ri 3 , wherein Rb is d-Q 
alkyl, such as C 3 -C6cycloalkyl, dcycloalkyl, C 2 Q alkanoyl, d-Qalkoxycarbonyl, 
heterocycloalkyl, and hcteroaryl. 

[0068] Referring to compounds of Formula I, in certain embodiments, n is 0, 1, 2, or 

3. In certain embodiments, n is 0 and thus, Ri is absent, i.e„ the pyridin-4-yl ring is 

unsubstituted. 

[0069] In certain embodiments, n is 1 and Ri is chosen from hydroxy, nitro, cyano, 

amino, amido, sulfonamido, halo, -CHO, -COOH, d-dalkyl, such as C 3 - Qcycloalkyl, C 2 - 
Q aUcenyl, Crd alkynyl, Ci-d alkoxy, CTcycloalkyl, mono- and dKd-d alkyl)amino, 
mono- and di(d-C 6 alkyl)amino(C,-dalkyl), d-dhaloalkyl, d-Qhaloalkoxy, (Ci- 
djalkoxyJCi-Qalkoxy, aminoCd-Cealkyl), d-Cealkylthio, oxo, heteroaryl, and -(C=0)Ri 3 
wherein R 13 is chosen from d-Q alkyl, such as C 3 - dcycloalkyl, dcycloalkyl, Cj-Q 
alkanoyL d-dalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl. 
[0070] In certain embodiments, n is 1 and Ri is chosen from hydroxy, nitro, cyano, 
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amino, halo, -CHO, -COOH, C,-Q> alkyl, such as C 3 - C^ycloalkyl, d-Qalkoxy, Q- 
C 2 haloaJkyU Q-Qhaloalkoxy, (d^^oxtfd-Qalkoxy, mono- and di-(C r d alkyl)ammo, 
aminoCd-Q alkyl), d-d alkylthio, mono- and di-(Ci-C6 alkyl)amino(d-d alkyl), C 7 
cycloalkyL C 2 -d alkanoyl, d-dalkoxycarbonyl, heterocycloalkyl, amido. and sulfonamide. 
In certain embodiments, n is 1 and Ri is chosen from hydroxy, cyano, halo, C,-C 2 alkyl, d- 
C 2 alkoxy, C.-dhaloalkyl, and C,-C 2 haloalkoxy. In certain embodiments, n is 1 and Ri is 
chosen from halo, methyl, and melhoxy 

[0071] In certain embodiments, n is 2 or 3; and each occurrence of R t is 

independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamide, halo, -CHO, - 
COOII, -d-Qalkyi, such as C 3 - Qcycloalkyl, d-d alkenyl, C r d alkynyl, d-d alkoxy, 
dcycloalkyl, mono- and di(d-d alkyl)amino, mono- and dtfCi-d alk 5 l)amino(C 1 -C 6 alky]), 
Q-C6haloalkyl, d-Qhaloalkoxy, (Crdalkoxy)d^alkoxy. aminoCd-dalkyl), G- 
Cfialkylthio, oxo, heteroaryl, and -<C=0)R 13 wherein R, 3 is chosen from d-d alkyl such as 
d-dcycloalkyl, dcycloalkyl, d-d alkanoyl, d-dalkoxyearbonyl, heterocycloalkyl, 
phenyl, and heteroaryl. 

[0072] m certain embodiments, n is 2 or 3 and each occurrence of R, is independently 

chosen from hydroxy, nitro, cyano, amino, halo, -CHO, -COOH, d-d alkyl, such as C 3 - 
dcycloalkyl, d-Qalkoxy, d-Cahaloalkyl, Ci-dhaloalkoxy, (d-dalkoxy)d<«alkoxy, 
mono- and di-(d-d, alkyl)amino, amino(d-d alkyl), d-d alkylthio, mono- and dHd^d 
alkyOaminoCCx-Q alkyl), d cycloalkyl, d^<> alkanoyl, Ct-^oxycarbonyl, 
heterocycloalkyl, amido, and sulfonamide. In certain embodiments, n is 2 or 3 and each 
occurrence of Ri is independendy chosen from hydroxy, cyano, halo, d-Qalkyl, d- 
dalkoxy, Ci-dhaloalkyl, and d-dhaloalkoxy. In certain embodiments, n is 2 or 3 and 
each occurrence of R, is independently chosen from halo, methyl, and methoxy. hi certain 
embodiments, n is 2 and each occurrence of R, is independently chosen from halo, methyl, 
and methoxy. 

[0073] In certain embodiments, A is 1, 2, 3, or 4; and each of R4 and R 5 is 

independendy chosen from hydrogen, d-Qalkyl, and halo. In certain embodiments, A is 1, 
2, 3, or 4; Zi is -CR4R5-, and R» and R 3 are both hydrogen. 

[0074] hi certain embodiments, A is 1 or 2. In certain embodiments, A is 1 or 2, Zi is 

-CR4R5-, and each of R4 and R 5 is independendy chosen from hydrogen, d-Ce alkyl, and 
halo. In certain embodiments, A is 1, Z, is -CR4R5-, and each of R4 and R s is independently 
chosen from hydrogen, d-dalkyl, and halo. In certain embodiments, A is 1; and R4 and Rs 
are both hydrogen. 



25 



WO 2005/019220 PCT/LS2004/025884 

[0075] in certain embodiments, A is 3 or 4, Zj is -CRaRs-, and each of R4 and R 5 is 
independently chosen from hydrogen, CrCsalkyl, ™ d hal °' 111 ^ ho&m ^ when 

X is NR, A is 3 or 4, Z, is -CR4R 5 -, and each of R4 and Rs is independently chosen from 

hydrogen, Cj-Ctfdkyl, and halo. 

[007<fl In certain embodiments, X is NR and R is chosen from hydrogen, Ci-Qs alkyl, 
such as C 3 ^cloalkyI, C^ycloalkyl, aminoCC.-^ alkyl). Ci^aloalkyl, C 2 -Qalkenyl, 
CrQ alkynyl, optionally substituted phenyl and optionally substituted heteraaryl. In certain 
embodiments, R is chosen from hydrogen; QrQ alkyl, such as Q-C^ycloalkyl, 
Ccycloalkyl, aminoCQ-Q alkyl), Ct-Cshaloalkyl, C^alkenyl, andC.-C* alkynyl. U 
certain embodiments, R is chosen from hydrogen and C^alkyl. In certain of these 
embodiments R is hydrogen. In certain other of these embodiments R is amino^-Qalkyl). 
[0077] In certain embodiments, X is O, S, or CH 2 . In certain embodiments, X is O. 

In certain embodiments, X is S. In certain embodiments, X is CH 2 . 

[0078] In certain embodiments, R 3 is chosen from hydrogen, optionally substituted 

CK^alkyl, such as optionally substituted O^cycloalkyl, optionally substituted 
Ccycloalkyl, optionally substituted (heterocycloalkyDQrCalkyl, and optionally substituted 
(heteroaryDCrQalkyL In certain embodiments, R 3 is chosen from hydrogen and CrQalkyl. 
In certain embodiments, R3 is hydrogen. 

[0079] In certain embodiments, Z, is a divalent linking group chosen from para- 

phenylene, meta-phenylene, ortho-phenylene, and naphthylene, said divalent linking group 
being substituted with one group R 2 -Q-- la certain embodiments, Z, is meta-phenylene 
linking R 2 -Q- with the imidazopyrazine ring. 

O 

— N-fe-N— 

[0080] In certain embodiments. Q is «• > wherein R5 and R 7 are each 
independently chosen from hydrogen, Q-Q alkyl, phenyl, and heteroaryl wherein the phenyl 
or heteroaryl is optionally substituted with one, two or three substituents independently 
chosen from hydroxy, nitro, cyaoo, amino, halo, -CHO, ^OOH, -CONH 2 , C^alkyl, such 
as Cs-Qcycloalkyl, C^Qalkenyl, C 2 -C 6 alkynyl, Q-Qalkoxy, C.-Cehaloalkyl, 
haloalkoxy, (Q-Cealkoxy^.-Csalkoxy, mono- and dHCt-C* alk T l)amino, aminoQ-C* alkyl 
C-Qalkylthio, mono- and dHQ-Q alkyDamincKQ-C alkyl), C 7 cycloalkyl, C 2 -Qalkanoyl, 
C-Caalkoxycarbonyl, heterucycloalkyl, amido, sulfonamide, and heteroaryl. In certain 
embodiments, Rfi and R7 ate each independently chosen from hydrogen and methyl. In 
certain embodiments, Re and R 7 are each hydrogen- 
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[0081] la certain embodiments, R 2 is chosen from Q-Qalkyl, such as C 3 - 

CTcyclofdkyl, (C 3 -C7cycloalkyl)Ci-C 7 alkyl, heterocycloalkyl, (heterocycloalkyI)C r C2 alkyl, 
(Ci-C 6 alkoxy)Co-C6alkyl, (C r Qalkoxy)Ci^alkoxy, phenyl, and heteroaryl, each of which 
is optionally substituted In certain embodiments, R 2 is chosen from phenyl and heteroaryl, 
each of which is optionally substituted. 

[0082] In certain embodiments, R 2 is chosen from phenyl and pyridy), each of which 
is optionally substituted with a substituent chosen from hydroxy, -CHO, -COOH, -CONH 2 , 
and -CONHOH and is also optionally substituted with a substituent chosen from hydroxy, 
nitro, cyano, amino, sulfonamide, halo, Ci-Cg alkyl, such as C 3 -Qcycloalkyl, Ci-C 6 alkoxy, 
(C,-C 6 alkoxy)Co-Qalkyl, (Q-CealkoxyJQ-Csalkoxy, C^cycloalkyl, aminod-Qalkyl, 
mono- and dtfCi-Q alkyl)amino, Q-Qhaloalkyl, Q-Qhaloalkoxy, Ca-Qalkenyl. C 2 - 
Qalkynyl, Ci-Qalkylthio, oxo, Q-Cealkylestcr, phenoxy, and -<C=0)Ri3 wherein R^ is 
chosen from Q-Q alkyl, such as Cs-Cecycloalkyl, CTcycloalkyl, C r C<5 alkanoyl, C r 
Cealkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl. 

[0083] In certain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 
is optionally substituted with a substituent chosen from hydroxy, -CHO, -COOH, and - 
CONH 2 and is also optionally substituted with one, two or three substituents independently 
chosen from hydroxy, nitro, cyano, halo, d-Qalkyl, C 2 -C 4 alkanoyl, Ci-CzhaloalkyI, C r 
C^aloalkoxy, Ct-C 4 alkoxy, and mono- and di-Ci-Ctalkylamino. 
[0084] In certain embodiments, R 2 is chosen from phenyl and pyridyl, 

each of which is optionally substituted with a group chosen from optionally 
substituted Cz-Ce alkenyl, optionally substituted Ca-Cealkynyl, optionally substituted Ci- 
Cehydroxyalkyl, optionally substituted CrQhydroxyalkoxy, optionally substituted (mono- 
and di<:i-Cfialkylamino)Ci-C6alkoxy, optionally substituted mono- and dUXi-Os 
alkyl)ammo(Ci-C6alkyl), optionally substituted (Ci-C 6 alkoxy)(Ci-QalkyIannno)Co-C6alkyl, 
optionally substimted (Ci-QalkoxyXCrQalkoxy)C r C6alkoxy, optionally substituted 
heterocycloalkyl, optionally substimted aryl, and optionally substimted heteroaryl; and 

is also optionally substituted with one, two or three substituents independently chosen 
from hydroxy, nitro, cyano, amino, sulfonamide, halo, Q-C 6 alkyl, such as CyQcycloalkyl, 
C-Qalkoxy, (C r Q alkoxtfCo-Cgalkyl, (Q-Qalkoxy)C,-Qalkoxy, C 7 cycloalkyl, aminoCi- 
Qsalkyl, mono- and di(Ci-Q alkyi)amino, Ci-C 6 haloalkyl, Ci-Qhaloalkoxy, CrCealkenyl, 
CrQalkynyl, Ci-Qalkylthio, oxo, Ci-Cgalkylester, phenoxy, and -(C=0)Ri 3 wherein Ri 3 is 
chosen from Cj-Q alkyl, such as Q-Cgcycloalkyl, CTcycloalkyl, C 2 -Q; alkanoyl, C r 
Qalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl. 
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(0 085] In certain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 
is optionaUy substituted with a substituent chosen from optionaUy substituted C r ) ; 

Cehydxoxyalkyl, optionaUy substituted (mono- anddi-C.-Qdkylainino^t-Qalkoxy, 
optionally substituted mono- and aXQ-C* alky^aimnoCQ-QalkTl), and optionally 
substituted (C^alkoxyXQ^Tlantino^-QaUcyl; and is also optionaUy substituted 
with one, two or three substituents independendy chosen from hydroxy, nitro, cyano, halo, 
Ct-CUaUcyl, Q-Qalkoxy, mono- and dHQ-Ce allqrl)amino, Ci-C 2 haloalkyl, and C,- 
C 2 haloalkoxy. In certain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 
is optionally substituted with a substituent chosen from C-Qhydroxyalkyl, (mono- and di- 
C^.alkyiaminoK.-Cealkoxy, mono- and diCQ-Q ^amino^.-Qalkyl), and (C r 
QalkoxyXCi-Cealkylammo)^^!, and is also optionaUy substituted with one, two or 
three substituents independently chosen from hydroxy, nitro, cyano, halo, Q-Qalkyl and C r 
Coalkoxy. 

[0086] Incertamembodiments,R 2 ischosenfromphenylandpyridyl,eachofwhich 
is substituted with -IXJ, where L is chosen from optionaUy substituted d-C.alkyl, 
optionally substituted G>-C 2 alkoxy, -(C=0>, and optionally substituted -( Cl -Qafcyl)(C=0)-, 
and G is chosen from optionaUy substituted heterocycloalkyl optionaUy substituted C 3 - 
CTcycloalkyl, optionaUy substituted aryl, and optionaUy substituted heteroaryl, and R 2 is also 
optionaUy substituted with one, two or three substituents independently chosen from 
hydroxy, nitro, cyano, amino, sulfonamido, halo, CrCs alkyl, such as Q-Qcycloalkyl, (Q- 
Q alkoxtfQ-Qalkyl, (CrC^o^Q-Qalkoxy, Ccycloalkyl, aminoC^alkyl, mono- 
and di(C,-C allcyl)amino, C r C^haloaUcyl, C,-(^aloalkoxy, CrQalkenyl, CrQalkynyl, 
CrQalkylthio, oxo, Q-Coalkylester, phenoxy, and -{O0)R„ wherein R u is chosen from 
C.-Q alkyl, such as C 3 -Qcycloalkyl, CTcycloalkyl, C 2 -Q aUcanoyl, C a <^alkoxycarbonyl, 
hcterocycloalkyl, phenyl, and heteroaryl. 

[00871 In certam embodiments, R 2 is chosen from phenyl and pyridyl, each of which 
is substituted with -1X3, where L is chosen from Q-C 2 alkyl and Co-Qalkoxy, and G is 
chosen from pyrroUdinyl, morpholinyL thiomorphoUnyl, piperazinyl, piperidinyl, dioxolanyl, 
furanyl, tetrahydrofuranyl, phenyl, and imidazolyl, which -1X3 is optionaUy substituted with 
one, two, or three substituents independendy chosen from hydroxy, cyano, halo, C,-C 2 alkyl, 
and Q-Calkoxy; and R 2 is also optionaUy substituted with one, two or three substituents 
independently chosen from hydroxy, cyano, halo, Q-C^alkyl, C 2 -C 4 alkanoyl, Q-C.haloalkyl, 
Ci-Cihaloalkoxy, d^alkoxy, and mono- and di-Cj-Qalkylaniino. 
[0088] In certain embodiments, R 2 is chosen from phenyl and heteroaryl, each of 
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which is optionally substituted with one, two or three substituents independently chosen from, 
hydroxy, nitro, cyano, amino, halo, -CHO, -COOH, -CONH 2 , Q-Q alkyl CrQalkenyl, Or 
Qalkynyl, C-Cealkoxy, CrQ haloalkyl, C.-Qhaloalkoxy, (CrCealkoxyKj-Cfialkoxy, 
mono- and dMd-Ce alkyl)amino, amino^.-Qalkyl), d-Csalkyltmo, mono- and dHC-Q 
alkyDaminoCd-Ce alkyl), (C 3 -C 7 cycloalkyl)Co-Caaikyl, C 2 -C 6 alkanoyl, C r 
C^lkoxycarbonyU (heterocycloalkyDCo^alkyl, (hetexocycloalkyDOrdalkoxj', phenoxy, 
amido, sulfonamido, andheteroaryL 

[0089] m certain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 

is optionally substituted with one, two or three substituents independendy chosen from 
hydroxy, nitro, cyano, amino, halo, -CHO, -COOH, -CONH 2 , Chalky!, C^ 6 alkoxy. C r 
C.haloalkyl, d-C^oalkoxy, (C-Qalkoxy^-Qalkoxy, mono- and m-CC,-^!)^, 
aminoCQ-Qalkyl), d-Qalkylthio, mono- anddi-Cd-Q aJky^aminoC,-^! (C r 
CTcycloalk^DCo-dalkyl, Q-Qalkanoyl, C^alkoxyearbonyl, (heteiocycloalkyl)Co-C 2 aIkyl, 
phenoxy, amido, and sulfonamido. 
[0090] In certain embodiments,^^ 

is substituted with one, two or three substituents independently chosen from hydroxy, cyano. 

nino, halo, Q-Qalkyl, C-C.alkoxy, Q-Qbaloalkyl, Cl -d_haloalkoxv, (Q-Qalkoxy)^- 

Qsalkoxy, (C 3 -C 7 cycloalkyl)Co-C 2 alkyl, phenoxy, (heterocycloalkyl)Co-C 2 alkyl, and 

(heter^ycloalkyl)C ( rC 2 alkox y , wherein heterocycloalkyl is independendy chosen at each 

occurrence from pyrrohdinyl, morpholmyl, thiomorpholinyl, pipera^inyl, piperidinyl, 

dioxolanyl, furanyl, tetrahydromranyl, phenyl phenoxy, and imidazolyl. 

[0091] iacertamemlx)diments,whenXisNR,R 2 ischosenfrompheny^ 

each of which is substituted with one, two or three substituents independently chosen from 

cyano, nitro, halo, C,-C 2 alkyl, C^alkoxy, and trifluoromethyl. 

[0092] In certain embodiments, X is NR, and R 2 is selected from substituted C r 

C 7 alkyl, such as substituted C^ycloalkyi, substituted (C 3 -C 7 cycloa1kyl)CrC 7 alkyl, 

substituted heterocycloalkyl, (heterocycloaJkyDQ-C. alkyl, substituted (d-C^alkoxyXV 

Qalkyl, substituted (d-QalkoxtfC^alkoxy, substituted phenyl, and substituted 

heteroaryL 

wherein said substituted phenyl and substituted beteroaryl, are each substituted with 
one or more substituents chosen from hydroxy, -CHO, -COOH, -CONH* and -CONHOH, 
optionally substituted CrC 6 alkenyl, optionally substituted C 2 -C*alkynyl, optionally 
substituted d-Qhydroxyalkyl, optionally substituted Q-Qhydroxyalkoxy, (mono- and di- 
C 1 ^alkylainino)C 1 -Q i alkoxy, optionally substituted mono- and di(C,-Q alkyHaininoCCr 
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Ccalkyl), optionally substituted (C,^alkoxy)(C,^alkylaniino)Co-C6alkyl, optionally 
substituted (C,-C6alkoxy)(Ci>C6alkoxy)C,-C6aIkoxy, optionally substituted heterocycloalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted -C r 
QalkyKC^Rs, optionaJly substituted ^-C^alkyKC^NRgR* optionally substituted - 
CrCgalkylNR^SOa)!^, optionaUy substituted -Co-C6alkylNRs(C=0)R9, optionally 
substituted -Co-QalkyKSO^Rs, optionally substituted -<: (r C 6 alkylNR s (C-0)NR 9 R 1 o where 
R 8> R 9 , and Rio are independently hydrogen, hydroxy, C,-C 6 alkyl, d-Coalkoxy, C 3 - 
CTcycloalkyl, and heterocycloalkyl, -L-G, where L is chosen from optionally substituted C r 
C 2 alkyl. optionally substituted Co-dalkoxy, -(C=0)-, and optionally substituted -(Q- 
C 2 alkyl)(C=0)-, and G is chosen from optionaUy substituted heterocycloalkyl, optionally 
substituted Ca-CTcycloalkyl, optionaUy substituted aryl, and optionally substituted heteroaryl, 
except that -L-G is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryl, are each further optionally 
substituted with one or more substituent chosen from hydroxy, nitro, cyano, amino, 
sulfonamido. halo, d-Q alkyl. such as Cj-CTcycloalkyl, (0,-06 alkoxyJCo^alkyl, (C- 
CsalkoxtfQ-Qalkoxy, Ccycloalkyl, amincOt-Csalkyl, mono- and dKd-Cs alkyl)amino, C- 
Cshaloalkyl, 0,-Qhaloalkoxy, CrCsalkenyl, CrCealkynyl, C-Csalkylthio, oxo, C,- 
Qalkylester, phenoxy, and -<C=0)R 13 , wherein R u is chosen from Q-O* alkyl, such as C 3 - 
Qcycloalkyl, CTcycloalkyl, C 2 -Q alkanoyl, C^alkoxycarbonyl, heterocycloalkyl, and 
heteroaryl. 

[0093] The invention provides compounds of Formula I wherein: 

XisO,S,orCH 2 ; 

n is 0, 1,2, or 3; 

each occurrence of R, is independently chosen from hydroxy, nitro, cyano, amino, amido. 
sulfonamido, halo, -CHO, -COOH, CrC 6 alkyl, such as Q-Cecycloalkyl, CrOe 
alkenyl, CrCsalkynyl, C r C<; alkoxy, Ccycloalkyl, mono- anddKCi-Q alkyl)amino, 
mono- and dKd-Q allcyOamino^-Qalkyl), C r Q*aloalkyl, CrQhaloalkoxy, (C r 
Csalkox^CrCsalkoxy, arruno^-O^), d-Osalkylthio, oxo, heteroaryl, and - 
(C=0)Ri3 wherein R i3 is chosen from Ci-Q alkyl, such as Cs-Cgcycloalkyl. 
CTcycloaUvyl, CrC 6 alkanoyl, C r C 6 alkoxycarbonyl, heterocycloalkyl, phenyl and 
heteroaryl (especiaUy, each occurrence of Ri is chosen from halo, methyl, and 
methoxy); 

A is 1,2, 3, or 4; 

Ziis-CR+RsS 
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each of and R 5 is independently chosen from hydrogen, Q-Qsalkyl, and halo; 

Z2 is a meta-phenylene divalent linking group which divalent linking group is substituted 

with one group R2-Q-; 




Qis "6 ^7 wherein Re and R 7 are each independently chosen from hydrogen and 
methyl; and 

R2 is chosen from phenyl and heteroaryt each of which is optionally substituted 
[0094] The invention provides compounds of Formula I wherein: 

XisO, S,orCH 2 ; 
nisO, 1,2, or 3; 

each occurrence of Ri is chdsen from hydroxy, cyano, halo, Ci-Coalkyl, CrC 2 alkoxy, Cr 

Cahaloalkyl, and Ci-C 2 haloalkoxy, (especially, each occurrence of Ri is chosen from 
halo, methyl, and methoxy); 

Ais 1; 

Zi is-CRtR 5 S 

R4 and R5 are both hydrogen; 

Z2 is a meta-phenylene divalent linking group which divalent linking group is substituted 

with one group R2-Q-; 
O 

— N — C — N — 
1 1 

Qis 07 wherein R6 and R? are each independently chosen from hydrogen and 

methyl; and 

R2 is chosen from phenyl and heteroaryl, each of which is optionally substituted 

[0095] The invention provides compounds of Formula I wherein: 

XisO,S,orCH 2 ; 

n is 0 and Rj is absent; 

Aisl; 

Ziis-CRtRsS 

Ri and R 5 are both hydrogen; 

Z2 is a meta-phenylene divalent linking group which divalent linking group is substituted 
with one group Ro-Q-; 
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— -N-fi-N— 

Qis Re R 7 wherein Re and R 7 are each independently chosen from hydrogen and 
methyl; and 

R 2 is chosen from phenyl and heteroaryl, each of which is optionally suhstituted. 
[0096] The invention provides compounds of Formula I wherein: 

XisNR; 

R is chosen from hydrogen, C1-C5 alkyl, such as C 3 -Q,cycloalkyl, CTcycloalkyl, amino(C,-Q 
alkyl), C^jhaloalkyl, Ca-Cealkenyl, C 2 -Q alkyoyl; optionally substituted phenyl, and 
optionally substituted heteroaryl 
n is 0, 1,2, or 3; 

each occurrence of Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, 
sulfonamido, halo, -CHO, -COOH, Ci-Csalkyl, such as CyCecycloalkyL C 2 -C 6 
alkenyl, Cz-Qjalkynyl, Q-Ce alkoxy, Ccycloalkyl, mono- and di(C r C 6 alkyl)amino, 
mono- and di(Q-C6 alky^aminoCCj-Qalkyl), d-Cehaloalkyl, Q-Qhaloalkoxy, (C,- 
Cfialkoxy^j-Cealkoxy, ainmo(C,-C^alkyl)> Ci-Qalkyltbio, oxo, heteroaryl, and - 
(G=0)Ri3 wherein Ri 3 is chosen from C r C$ alkyl, such as Cs-Qcycloalkyl, 
Ccycloalkyl, C 2 -C 6 alkanoyl, Ci-Qalkoxycarbonyl, helerocycloalkyl, phenyl, and 
heteroaryl (especially, each occurrence of Ri is chosen from halo, methyl, and 
methoxy); 

A is 3 or 4; 

Zjis-CRtRsS 

each of R4 and R 5 and independently chosen from hydrogen, Ci-Qalkyl, and halo; 
R 3 is chosen from hydrogen and Ci-C4alkyl; 

Zz is a meta-phenylene divalent linking group which divalent linking group is substituted 

with one group R2-Q-; 
O 



— N-C— N— 

Qis R7 wherein R 6 and R 7 are each independently chosen from hydrogen and 

methyl; and 

R 2 is chosen from substituted phenyl and substituted heteroaryl. 
[0097] The invention provides compounds of Formula I wherein: 
XisNR; 
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R is chosen from hydrogen; Q-Q alkyl, such as C 3 -Qcycloalkyl, Ccycloalkyl, amino(Ci-Q 
alkyl), Ci-Cshaloalkyl, Cj-Qalkenyl, and C 2 -C 6 alkynyU 
n is 0,1, 2, or 3; 

each occurrence of Ri is chosen from hydroxy, cyano, halo, d-Qalkyl, Ci-C 2 alkoxy, C r 

Czhaloalkyl, and Q^aloaikoxy, (especially, each occurrence of Ri is chosen from 
halo, methyl, and methoxy); 

A is 3 or 4; 

Ziis-CR+RsS 

Rt and R 5 are both hydrogen; 

R 3 is chosen from hydrogen and Ci-C 4 aikyl; 

7a is a meta-phenylene divalent linking group which divalent linking group is substituted 

with one group RrQ-; 
O 

— N — C — N — 

q is Fie R? wherein Re and R 7 are each independently chosen from hydrogen and 
methyl; and 

R 2 is selected from substituted C,-C 7 allcyl, such as substituted C r C7cycloalkyl, substituted 
(C 3 -C7cycloalkyl)Ci-C7 alkyl, substituted heterocycloalkyl. (heterocydoalkyOQ-Cz alkyl, 
substituted (Ci-Cealkoxy^-Qalkyl, substituted (C-Qalkoxy^.-Qalkoxy, substituted 
phenyl, and substituted heteroaryL, 

wherein said substituted phenyl and substituted heteroaryl are each substitoted with 
one or more substituents chosen from hydroxy, -CHO, -COOH, CONH 2 , and -CONHOH, 
optionally substituted GrCs alkenyl, optionally substituted QrQalkynyl, optionally 
substituted C-Cehydroxyalkyl, optionaUy substituted Ci-Cfihydroxyalkoxj', (mono- and di- 
Ci-Qalkylamino)C 1 -C6alkoxy, optionally substituted mono- and diCQ-Cg alkylJainincKCr 
Cealkyl), optionally substituted (Ci-CsalkoxyXCrQalkylainmoJCo^alkyl, optionally 
substituted (C 1 -C 6 alkoxy)(C 1 -Q 5 alkQxy)C 1 -C 6 alkoxy ? optionally substituted heterocycloalkyl, 
optionally substituted arj'l optionaay substituted heteroaryl, optionaUy substituted -Q- 
C6alkyl(C=0)OR8, optionally substituted -CrQalkyKC^NRsR*. optionaUy substituted - 
CrQalkylNRsCSOaJRg, optionally substituted -QrQjalkylNRs^^Rs, optionally 
substituted -Co^alkyKSO^R* optionally substituted -Co-CdalkylNR8(C=0)NR9Rio where 
Rg, R 9 , and R i0 are independently chosen from hydrogen, hydroxy, Cj-QalkyU C-Cealkoxy, 
C 3 -C 7 cycloalkyl, and heterocycloalkyl, -L-G, where L is chosen from optionaUy substituted 
C r C 2 alkyl, optionally substituted Co-C 2 alkoxy, -(C=0)-, and optionally substituted -(Cr 
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C2alkyl)(C=0)-, and G is chosen from optionally substituted heterocycloalkyl, optionally 
substituted C 3 -C7cycloalkyl, optionally substituted aryl, or optionally substituted heleroaryl, 
except that-LrG is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryl, are each further optionally 
substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
sulfonamide, halo, d-Qs alkyl such as Ca-Cycycloalkyl, (d-d; alkoxy)Co-C6alkyl, (d- 
CeaIkoxy)Ci-C6alkoxy, CycycloalkyL aminoCi-Cealkyl, mono- and di(d-Q a1ky1)amino, d- 
Cebaloalkyl, Q-Cdhaloalkoxy, Cy-Cgalkenyl, C 2 -Qsalkynyi, Ci-Cealkylmio, oxo, C r 
Qalkylester, phenoxy, and -(C=0)Ri 3 , wherein R w is chosen from d-Q> alkyl, such as C 3 - 
Qicycloalkyl, C 7 cycloalkyl, C 2 -C<> alkanoyl, d-Cealkoxycarbonyl, hetcrocycloalkyl, and 
heteroaryl. 

[0098] The invention provides compounds of Formula I wherein: 

XisNR; 

R is chosen from hydrogen and d-dalkyl; 
n is 0 and Ri is absent; 
A is 3 or 4; 

Zi is -CR4R5-; 

R4 and R 5 are both hydrogen; 

Ri is chosen from hydrogen and d-Qalkyl: 

Z2 is a meta-phenylene divalent linking group which divalent linking group is substituted 
with one group R2-Q-; 



methyl; and 

R 2 is selected from substituted C r C 7 alkyl, such as substituted C 3 -C7cycloalkyl, substituted 
(C 3 -C7cycloalkyi)Ci-C 7 alkyl, substituted heterocycloalkyl, (heterocycloalkyl)d-C 2 alkyl, 
substituted (d-QalkoxyX^-Coalkyl, substituted (Ci-Qalkox^d-Qalkoxy, substituted 
phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with 
one or more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and -CONHQH, 
optionally substituted QrCe alkenyl, optionally substituted Ca-dalkynyl, optionally 
substituted Ct-Cehydrojcyalkyl, optionally substituted d<^ydroxyalkoxy s (mono- and di- 
d-C^alkylamino)Ci-C6alkoxy, optionally substituted mono- and di(d-Cs alkyl)amino(Ci- 



O 

I 




Qis 
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CeaDcyl), optionally substituted (CK^alkoxy)(Ci-C^ optionally 
substituted (C 1 ^^koxyXCi-Qalkoxy)C r C 6 alkoxy > optionally substituted heterocycloalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted -Cr 
Gsalkyl(C=0)OR8, optionally substituted -C 0 -C6alkyl(C=:O)NR8R9 1 optionally substituted - 
C r C6alkylNR«(S02)Ry, optionally substituted ^a-CgalkylNRsCCtOJRg, optionally 
substituted ^C^alkylCSOORs, optionaUy substituted -Co-C6alkylNRs(C=0)NR9Rio where 
R8 f R 9 , and R 10 are independently chosen from hydrogen, hydroxy, Q-Cealkyl, CpQalkoxy, 
(VCTcycloalkyl, and heterocycloalkyl -L-G, where L is chosen from optionally substituted 
Cj-C 2 alkyl, optionally substituted Co-C 2 alkoxy, -(C=0>, and optionally substituted -<C r 
' C 2 alkyl)(C=0)-, and G is chosen from optionally substituted heterocycloalkyl, optionally 
substituted Q-CTcycloalkyl, optionally substituted aryl or optionaUy substituted heteroaryl, 
except that -L-G is not -Ophenyl; and 

wherein said substituted phenyl and substituted heteroaryL, are each further optionally 
substituted with one or more substituent chosen from hydroxy, nitro, cyano, amino, 
sulfonamide, halo, CrQ alkyl, such as C 3 <:7cycloalkyl, (C r C6 alkoxyXVCealkyl, (C r 
CfialkoxyJCi-Qallcoxy, C/cycloalkyl, aminoCrCsalkyl, mono- and di(Ci-C6 alkyl)amino, d- 
Qhaloalkyl, Ci-Cehaloalkoxy, CVQalkenyl, Cz-Cealkynyl, Ci<*alkylthiu, oxo, C r 
Qalkylester, phenoxy, and -<C=0)Ri 3 , wherein R 13 is chosen from Q-Q alkyl, such as C 3 - 
Cecycloalkyl, C 7 cycloalkyl } C 2 -Cg alkanoyl, CrQalkoxycarbonyi, heterocycloalkyl, and 
heteroaryL 

[0099] The invention provides compounds of Formula I wherein: 

XisNR; 

R is ammo(Ci-Qalkyl; 

n is 0 and Ri is absent; 

A is 3 or 4; 

Ziis-CTURs-; 

R4 and Rs are both hydrogen; 

R 3 is chosen from hydrogen and Ci-C 4 aBcyl; 

Z2 is a meta-pbenylene divalent linking group which divalent linking group is substituted 
with one group R2-Q-; 

O 
II 

— N—C— N — 

Qis R 6 ^7 wherein R* and R 7 are each independently chosen from hydrogen and 
methyl; and 
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R 2 is selected from substituted d-CWM. such as substituted CrC^ycloalkyl, substituted 
^cycloalkyOQ^ alkyl, substituted heterocycloalkyl, (heterocycloalkyl)C^ 2 alkyl, 
substituted (Q-QalkoxyJCo-Qsalkyl, substituted (C^oxy^-Qalkoxy, substituted 

phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl. are each substituted with 
on e or moresubstituents chosen f ra mhydxoxy,^O^OOH,-CONH 2 ,and-^OH, 
optionally substituted C 2 -Q alkenyl, optionally substituted C^alkynyl, optionally 
substituted Q-C^ydroxyalkyl optionally substituted Q-Qhyoroxyalkoxy, (mono- and di- 
CrQaJkylammo^^alkoxy, optionally substituted mono- anddiCC.CealkylJaminoCC,- 
Oalkyl), optionally substituted (^alko^^ optionally 
substituted (C I -Qamoxy)(C l -Qamoxy)C 1 -Qalkoxy, optionally substituted heterocycloalkyl, 
optionally subsumed aryl, optionally substituted heteroaryl, optionally substituted - Cl - 
CnalkyKC^OW. optionaUy substituted ^C 6 alkyl(C=0)NR 8 R 9 , optionally substituted - 
Q-QalkylNRaCSO.)^ optionally substituted ^alkylNRsCC^, optionally 
substimted^alkyKS^optionallysnbstitu^ 
Re R, andRioateindependeotiychosenfro^ 

d-Ccycloalkyl, and heterocycloalkyl - Wfc where L is chosen from optionally substituted 
Q-Qalkvl, optionally substituted QrQaikoxy, -<O=0)-, and optionally substituted - (Cl - 
C 2 alkyl)(C=OK and G is chosen from optionally substituted heterocycloalkyl, optionally 
substituted C^ycloalkyl, optionally substituted aryl, and optionally substituted heteroaryl 

except that -L-G is not -O-phenyl; and 

vdrerein said substituted phenyl and substituted heteroaryl, are each further optionally 
substituted with one or more substituent chosen from hydroxy, nitre, cyano, ammo, 
suIfonamido > halo,C t -Qalkyl,s«cha S C3<: 7 cycloalkyl, (C-Q alkoxy^Cealkyl, (Q- 
Qalkoxy^-Qalkoxy, Ccycloalkyl, aminoC.-C^l, mono- and diCQ-C alkyl)amino, Q- 

C^oalkyUQ^aloal^^ 11 , 

Qalkylester, phenoxy, and -(C=0)Ri3. wherein R13 is Q-Q alkyl, such as C3-C6cycloalkyl> 
C^ycloalkyl, OXe alkanoyl, Q-Qalkoxycarbonyl, heterocycloalkyl, or heteroaryl. 
[00100] In certain embodiments, the compound of Formula I is chosen from 

H 2-Methoxy-5-tr^^ 
a]pyrazin-6-yl]-phenyl}-urea; 

phenylj-urea; 



36 



WO 2005/019220 PCT/IS2004/025884 

a]pyrazin-6-yl]-pheayI J-urea; 

H2-Buoro-5-trifluorome^ 

6-yi]-phenyl}-urea; 

H2-(2-Methoxy^oxy)-5-trifluaro^^ 
imidazo[l>a]pyrazin-6-yl]-phenyl}-iuea; 
H2-Methoxy-5-nitro-phe^^ 
pheayl}-urea; 

j.^tS^idk-^ylmethoxy)-^ 
phenyl}-urea; 

H2,4-Dimethoxy-5-tri^^^ 
a]pyr<mn-6-yl]-pheayl}-urea; 
HS^oro^niime&oxy-phe^ 
yl]-phenyl}-urea; 

H3-Cyanoi)heayl)-3-{3-[8-^^ 
urea; 

l.(2ADiefcoxy-5-trifluo ro ^^ 
a]pyrazin-6-yl] -phenyl } -urea; 
H5-Chlo ro -2-mctboxy-phe^ 
a]pyra2in-6-yl]-phenyl}-urea; 
l-(3-{8-[(Pyridi n -4-yli^ 

H3-Chloro^henyl)-3-(3-(8-[(pyridin-4-yJmeaiyl)-amm 
phenyl)-urea; 

l-(4-Mcthyl-3-trffluorora^^ 

a]pyrazin-6-yl}-phenyl>«rea; 

l-(5-Chlon>-2- m6 thoxy-phe^ 

a]pyrazin-6->'l}-plieayl)-area; 

l^Moro-5-trffluoromethy^^^^ 

a]pyrazin-6-yl }-phenyl)-urea; 

l-(2-Huoro-5-trffiuoromethy^^ 

imidazo[l,2-a]pyraziii-6-yl]-pheayl}-iirea; 

HS<:hloro-2-methoxy-phenyl)^ 
a]pyrazin-6-yl]-phenyl}-urea; 
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H5^on>-2-phenoxy-pheuyl)-3^^^ 
a]pyrdzin-6-yl}-phei]yl)-urea; 

a]p>Tazin-6-yl}-phenyl)-urea; 

H2-(2~Methoxy^oxy)-5-trffl^^ 

imidazo[l^a]pyrazin-6-yl }^phenyl>urea; 

H2-(2-Methoxy^oxy)-5-ti^^ 

amino)-iradazo[i;^ 

H2 t 4*Diethoxy-5-trifl^^ 

iinidazo[l 7 2-a]pyraziii-6-yl }-phenyl)-urea; 

H2/^Diethoxy-5-trifluorome^^ 

ixnidazo[l^-a]pyrazin-^yI]-phenyl) -urea; 

H2-(2-Hydroxy-cthoxy)-5-t^ 

iDoddazo[l,2-a]pyi^m-6-yl}-phenyl)-iirea; 

{2-[3<3-{8-[(Pyridin^^ 

trifluoromethyl-phenoxy } -acetic acid; 

1 -[2<2-Methylajcomo^thoxy 8-[{pyridin-4-ylmethyI)- 
anuno]-imidazo[l^a]pyrazin-6-yl }-phenyl>urea; 
l-[2-(2-Dimethylamko-ethoxy>5-trifluorome^ 
amino]-inridazof l,2-a]pyrazin-6-ylj "phenyl) urea; 

H3-CfaJoro-4-hydroxymethy]-phenyl)-3-(3- { 8-[(pyridin^ylmettyl)-ainiao] -imidazo [ 1 ,2- 
a]pyra?iiv6-.yl }-phenyl)-urea; 

l-[5-Chloro-2-([l J 3]dioxoIan-2-ylmethoxy)-phenyl]-3"(3-{ 8-[(pyridk-4-ylmetiiylVamino]- 

imidazo[l,2-a]pyrazin-6-yI]-phcnyl)-urea; 

H5-CUorc^2-(2-hydroxy 

imidazo[l^alpyrazia-6-yI }-phenyl)-urea; 

l-[5-Chloro-2-(2-methylamiuo-ethoxy)-phe^ 

imidazo[l £-a]pyrazin-6-yl } -pheayl)-urea; 

l-[5-Cmoro-2-(2-dimethylaTTdno-ethoxy)^ 

imidazo[1 ,2-a]pyrazin-6-yl } -phenyO-urea; 

H2^2-Pipeamin-I-yl-etto^ 

amino]-imidazo[l »2-a]pyrazin-6-yl}-phenyl>urea; 

l-[2-(2-Moipholin^ 

amino]-imidazo[l,2-a3pyra2in-6-yI }-phetiyI)-urea; 



39 



WO 2005/019220 



PCT7US2004/025884 



H2<3-Hydroxy-propoxyM 

jinidazotl,2-a]pyrazin-6-yl}-phenyl)-urea; 

l-[2-(3-MeAylam^ 

aoiino]-iniidazo[ 1 f 2-alpyrazin-6-yl } -phenyl)-urea; 

l-[54^oio-2^3-hydroxy-pix)po^^ 

unida2o[l>a]pyrazin-6-yl}-phenyl)-urea; 

H3-{8-[(2-Amino^thyl)-pyr^^^ 

(4-methoxy-3-trifluoromrfhyl-phcnyl)-urea; 

H3-{8-[(Pyridin^ylme^ 

pynroUditt-l-yl^thoxy)-5-triiluoromethyl-phenyl]-urea; and 

l-(2-Hydroxy-5-trifluoromethyl-phenyl>-3-(3-{ 8-f(pyridin^ylmethyl>amino]-imidazo[ 1> 
a]pyrazin-6-yl }-phenyl)-urea. 

[00101] In certain embodiments, the compound of Formula I is chosen from 
1 -(2-Melhoxy-5-trifluoromethyl-phenyi>3- { 3-[8^yridin^-yImcthoxy)-imidaz^ [ 1 ,2- 

a]pyrazin-6-yl]-phenyl J-orea; 
l-(5-CM>ro-2-methoxy-phenyl>3-{3~^ 

pbenyl}-uiea; 
H2-Chloro-5-trifluorqmeto^^ 

a]pyrazin-6-yl]-phenyJ }-utea; 
l-(2-Huoro-S-trifo^ ,2-ajpyrazin- 

6-yiJ-phenyl } -urea; 
H2-(2-Methoxy^thoxy>5-tr^ 

imidazo[l ,2-a]pyrazin-6-yl] -phenyl} -urea; 
l-(2~Methoxy-5H]itro-phenyl>^ 

phenyl }-urea; 
l~{3-[S-{Pyridin-4-yta^ 

phenyl)-urea; 
l-(2/4~Dimethoxy-5-t^^ 

a]pyrazin-6-yl]-phenyl} -urea; 
l-(5-Chloro-2,4-dimeliioxy-pheny1)-3- {3-[8-(pyridin-4-ylmedioxy)-iinidazo[l $ 2-a]pyrazin-6- 

yl]-phenyl}-urea; 
l-(3-tyajio-phenyl)-3-{3-[8-(py^^ 

urea; 
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H2,4-Dietfaoxy-5-t^ 

a]pyrazm-6-yl]-ph^iyl}-urea; 
I -(5<3doro-2-methoxy-phe^ 

a]pyrazin-6-yl Vphenyl } -urea 
H2-(2-Hydroxyn5t^ 

imidaz<>[l^a]pyra2in^yi}-phenyl)-uiea; 
{24>(3-{8-[(Pyridin^-y^ 

Uifluoronffithyl-phenoxy} -acetic acid; 
l-[2<2-Methylamino-eft^ 

amino] -imidazo|l f 2-a]pyiazin-6-yl}-pheByl)»urea; 
H2^2-Dimethylainmo^tho^ 

ainino^imidazo[12-a]pyrazin-6-yi}-phenyl) urea; 
! <3<Moro-^ydioxymet]iyl-plienyl)-3-(3-{ 8-[(pyjidin^3dmcthyI)-amino]-inudazo[l,2- 

ajpyrazi n-6-yl } -phenyl)~urca; 
H5^orcn2-([l^]dioxola^^^ 

imidazo[l ,2-a]pyrazin-6-yl } -phenyl)-urea; 
l-[5-Chloro-2-<2-hydroxy-ethoxy)'-ph6ayl]-3-(3- { 8-[(pyridiJi-4-ylmethyl)-amino]-. 

imidazo[I,2-a]pyrazin-6-ylj-phenyl)-urea; 
l-[5^^oro-2^2-meliylamina-etfioxy)-phenyl]-3-(3- { 8-[(pyridin^ylmethyl)-amino]- 

imidazof 1 >2-a]pyrazin-6-yl } -phcnyl)-urea; 
l-[5<^or0-2-(2-dime^^ 

imidazot 1 »2-a]pyrazin-6-yl } -phenyl)-xirea; 
!-[2<2-Kpera7inO -yI-ethoxy)-5-trifiuoiometh^ 

anuno]-ioiidazo[l 5 2-a]pyrazin-6«yl }-pheayl)-nrea; 
H2-(2-Moipholto^ 

amiao]-imidazo[ 1 ,2-a]pyrazin-6-yl } -phenyl)-urea; 
H2-(>Hydroxy-propoxy)-5-trifto^ 

imidazo[l ,2-a]pyrazin-6-yI } -phenylMjrea; 
H2~(3~Methylaminc^^ 

amiiio]»iinidazo[ i t 2-a]pyrazin^yl}-phenyJ>urca; 
l-[5-Oiloro-2K3-hyd]X>^ 

imidazo[l»2-a]pyrazm-6-yl}-phenyl)-iirea 
l-(3-{ 8-[(Pyridm^ylmetfayl)-amiao]-imidazo[l ,2-a]p3Tazin-6-yl} -phenyl>3-[2-(2- 

pyrroUdin4-yl-ethoxy^ 



41 



WO2005/01922U PCT/l S2004/025884 

l-(2-Hydroxy-5-triflu<>ron^ 

a]pyrazin-6-yl )-phenyl)-urea. 
[00102] Compounds, salts, and any other pharmaceutical^ acceptable forms of the 
invention, as defined above to be encompassed within the terms "compound" and 
"compounds," can be administered as the neat chemical, but, in certain embodiments, are 
administered as a pharmaceutical composition or formulation. Accordingly, the invention 
provides pharmaceutical formulations comprising a compound including, of course, a 
pharmaceutical^ acceptable form, of Formula I, together with one or more phannaceutically 
acceptable carriers, excipients, adjuvants, diluents, or other ingredients. 
[00103] Pharmaceutical carriers must be of sufficiently high purity and sufficiently low 
toxicity to render them suitable for adrrdnistration to the animal being treated. The carrier 
can be inert or it can possess pharmaceutical benefits. The amount of carrier employed in 
conjunction with the compound is sufficient to provide a practical quantity of material for 
adminis tration per unit dose of the compound 

[00104] Exemplary pharmaceutical!? acceptable carriers or components thereof are 
sugars, such as lactose, glucose and sucrose; starches, such as corn starch and potato starch; 
cellulose and its derivatives, such as sodium carboxymethyl cellulose, ethyl cellulose, and 
methyl cellulose; powdered tragacanth; malt; gelatin; talc; solid lubricants, such as stearic 
acid and magnesium stearatc; calcium sulfate; synthetic oils; vegetable oils, such as peanut 
oil, cottonseed oil, sesame oil, olive oil, and corn oil; polyols such as propylene glycol, 
glycerine, sorbitol, mannitol, and polyethylene glycol; alginic acid; phosphate buffer 
solutions; emulsifiers, such as the TWEENS; wetting agents, such sodium lauryl sulfate; 
coloring agents; flavoring agents; tableting agents; stabilizers; antioxidants; preservatives; 
pyrogen-ftee water, isotonic saline; and phosphate buffer solutions. 

[00105] Optional active agents may be included in a pharmaceutical composition, 
which do not substantially interfere with the activity of the compound of the present 
invention, mother words, combination therapy is contemplated. 

[00106] Effective concentrations of one or more of the compounds of the invention 
including pharmaceutical^ acceptable salts, esters or other derivatives thereof are mixed with 
a suitable pharmaceutical carrier, excipients adjuvant, or vehicle. In instances to which the 
compounds exhibit insufficient solubility, methods for solubilizing compounds may be used. 
Such methods are known to those of skill in this art, and include, but are not limited to, using 
cosolvents, such as dimetbylsulfoxide (DMSO), using surfactants, such as TWEEN, or 
dissolution in aqueous sodium bicarbonate. Derivatives of the compounds, such as salts of 
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the compounds or prodrugs of the compounds may also be used in formulating effective 
pharmaceutical compositions. 

[00107] Upon mixing or addition of the compound(s) of the invention, the resulting 
mixture may be a solution, suspension, emulsion or the like. The form of the resulting 
mixture depends upon a number of factors, including the intended mode of administration 
. and the solubility of the compound in the chosen carrier or vehicle. The effective 
concentration sufficient for ameliorating the symptoms of the disease, disorder, or condition 
treated and may be empirically determined. 

[00108] Compounds of the invention may be administered orally, topically, 
parenteraily, by inhalation or spray, sublingual^ transdermal^ via buccal administration, 
rectally, as an ophthalmic solution, or by other means, in dosage unit formulations. 
[00109] Dosage formulations suitable for oral use, include, for example, tablets, 
troches, lozenges, aqueous or oily suspensions, dispereible powders or granules, emulsions, 
hard or soft capsules, or syrups or elixirs. Compositions intended for oral use may be 
prepared according to any method known to the art for the manufacture of pharmaceutical 
compositions and such compositions may contain one or more agents, such as sweetening 
agents, flavoring agents, coloring agents and preserving agents, in order to provide 
pharmaceutical^ elegant and palatable preparations. Oral formulations contain beLween 0.1 
and 99% of a compound of the invention and usually at least about 5% (weight %) of a 
compound of the present invention. Some embodiments contain from about 25% to about 
50% or from 5% to 75 % of a compound of invention, 

[00110] Orally administered compositioas also include liquid solutions, emulsions, 
suspensions, powders, granules, elixirs, tinctures, syrups, and the like. The phatmaceutically 
acceptable carriers suitable for preparation of such compositions are well known in the art 
Oral formulations may contain preservatives, flavoring agents, sweetening agents, such as 
sucrose or saccharin, taste-masking agents, and coloring agents. 

[00111} Typical components of carriers for syrups, elixirs, emulsions and suspensions 
include edianol, glycerol, propylene glycol, polyethylene glycol, liquid sucrose, sorbitol and 
water. Syrups and elixirs may be formulated with sweetening agents, for example glycerol, 
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent. 
[00112] Compounds of the invention can be incorporated into oral liquid preparations 
such as aqueous or oily suspensions, solutions, emulsions, syrups, or elixirs, for example. 
Moreover, formulations containing these compounds can be presented as a dry product for 
constitution with water or other suitable vehicle before use. Such liquid preparations can 
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contain conventional additives, such as suspending agents (e.g., sorbitol syrup, methyl 
cellulose, glucose/sugar, syrup, gelatin, hydroxyethyl cellulose, carboxymethyl cellulose, 
aluminum stearate gel, and hydrogenated edible fats), emulsifying agents (e.g., lecithin, 
sorbitan monsoleate, or acacia), non-aqueous vehicles, which can include edible oils (e.g., 
almond oil, fractionated coconut oil, silyl esters, propylene glycol and ethyl alcohol), and 
preservatives (e.g., methyl or propyl p-hydroxybenzoate and sorbic acid). 
[001131 For a suspension, typical suspending agents include melbylceUulose, sodium 
carboxymethyl cellulose, AVICEL RC-591, tragacanth and sodium alginate; typical wetting 
agents include lecithin and polysorbate 80; and typical preservatives include methyl paraben 
and sodium benzoate. 

[001143 Aqueous suspensions contain the active mateiial(s) in admixture with 
excipients suitable for me nianufacture of aqueous suspensions. Such excipients are 
suspending agents, for example sodium carboxymethylcellulose, methylcellulose, 
hymopropylmethylceUulose, sodium alginate, polyvmylpyrrolidone, gum tragacanth and gum 
acacia; dispenung or wetting agents: may be a nateaUy-occurring phosphatide, for example, 
lecithin, or condensation products of an alkylene oxide with fatty acids, for example 
polyoxyemylene stearate, or condensation products of ethylene oxide with long chain 
aliphatic alcohols, for example hepUdecaethyieneoxycetanol, or condensation products of 
ethylene oxide with partial esters derived from fatty acids and a hexitol such as , 
polyoxyethylene sorbitol substitute, or condensation products of ethylene oxide with partial 
esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan 
substitute. The aqueous suspensions may also contain one or more preservatives, for 
example ethyl, or n- propyl p-hydroxybenzoate. 

(001151 Oily suspensions may be formulated by suspending the active ingredients in a 
vegetable oil, for example peanut oil, olive oil, sesame oil or coconut oil, or in a mineral oil 
such as liquid paraffin. The oily suspensions may contain a thickening agent, for example 
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and 
flavoring agents may be added to provide palatable oral preparations. These compositions 
may be preserved by the addition of an anti-oxidant such as ascorbic acid. 
[00116] Pharmaceutical compositions of the invention may also be in the form of oil- 
in-water emulsions. The oily phase may be a vegetable oil, for example olive oil or peanut 
oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying 
agents may be naturally-occurring gums, for example gum acacia or gum tragacanth, 
naturally-occurring phosphatides, for example soy bean, lecithin, and esters or partial esters 
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derived from fatty acids and hexitol, anhydrides, for example sorbitan monoleate, and 
condensation products of the said partial esters with ethylene oxide, for example 
polyoxyethylene sorbitan monoleate. 

[00117] Dispersible powders and granules suitable for preparation of an aqueous 
suspension by the addition of water provide the active ingredient in admixture with a 
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable 
dispersing or wetting agents and suspending agents are exemplified by those already 
mentioned above. 

[00118] Tablets typically comprise conventional pharmaceutical^ compatible 
adjuvants as inert diluents, such as calcium carbonate, sodium carbonate, tnannitol, lactose 
and cellulose; binders such as starch, gelatin and sucrose; disintegrants such as starch, alginic 
acid and croscannelose; lubricants such as magnesium stearate, stearic acid and talc. 
Glidants such as silicon dioxide can be used to improve flow characteristics of the powder 
mixture. Coloring agents, such as the FD&C dyes, can be added for appearance. Sweeteners 
and flavoring agents, such as aspartame, saccharin, menthol, peppermint, and fruit flavors, 
can be useful adjuvants for chewable tablets. Capsules (including time release and sustained 
release formulations) typically comprise one or more solid diluents disclosed above. The 
selection of carrier components often depends on secondary' considerations like taste, cost 
and shelf stability. 

[00119] Such compositions may also be coated by conventional methods, typically 
with pH or time-dependent coatings, such that the subject compound is released in the 
gastrointestinal tract in the vicinity of the desired topical application, or at various times to 
extend the desired action. Such dosage forms typically include, but are not limited to, one or 
more of cellulose acetate phthalate, polyvinylacetate phthalate, hydroxypropyl 
methylcellulose phthalate, e&yl cellulose, Eudragit coatings, waxes and shellac. 
[00120] Formulations for oral use may also be presented as hard gelatin capsules 
wherein the active ingredient is mixed with an inert solid diluent, for example, calcium 
carbonate, calcium phosphate- or kaolin, or as soft gelatin capsules wherein the active 
ingredient is mixed with water or an oil medium, for example peanut oil, liquid paraffin or 
olive oil. 

[00121] Pharmaceutical compositions may be in die form of a sterile injectable 
aqueous or oleaginous suspension. This suspension may be formulated according to the 
known art using those suitable dispersing or wetting agents and suspending agents that have 
been mentioned above. The sterile injectable preparation may also be a sterile injectable 
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solution or suspension in a non-toxic parentally acceptable diluent or solvent, for example as 
a solution in 1,3-butanediol. Among the acceptable vehicles and solvents that may be 
employed are water, Ringer's solution, and isotonic sodium chloride solution. In addition, 
sterile, fixed oils are conventionally employed as a solvent or suspending medium. For this 
purpose any bland fixed oil may be employed including synthetic mono- or diglycerides. In 
addition, fatty acids such as oleic acid can be useful in the preparation of injectables. 
[00122] Compounds of the invention may be administered parenterally in a sterile 
medium. Parenteral administration includes subcutaneous injections, intravenous, 
intramuscular, intrathecal injection or infusion techniques. The compound or compounds of 
the invention, depending on the vehicle and concentration used, can either be suspended or 
dissolved in the vehicle. Advantageously, adjuvants such as local anesthetics, preservatives 
and buffering agents can be dissolved in the vehicle. In many compositions for parenteral 
administration the carrier comprises at least about 90% by weight of the total 
composition. Certain carriers for parenteral administration include propylene glycol, ethyl 
oleate, pyrrolidone, ethanol, and sesame oiL 

(00123] Compounds of the invention may also be administered in the form of 
suppositories for rectal administration of the drug. These compositions can be prepared by 
mixing the drug with a suitable non-irritating excipient that is solid at ordinary temperatures 
but liquid at rectal temperature and will theref ore melt in the rectum to release the drug. Such 
materials include cocoa butter and polyethylene glycols. 

f00124] Compounds of the invention may be formulated for local or topical 
application, such as for topical application to the skin and mucous membranes, such as in the 
eye, in the form of gels, creams, and lotions and for application to the eye. Topical 
compositions of the present invention may be in any form including, for example, solutions, 
creams, ointments, gels f lotions, milks, cleansers, moisturizers, sprays, skin patches, and the 
like. 

[00125] Such solutions may be formulated as 0.01 % -10% isotonic solutions, pH about 
5-7, with appropriate salts. Compounds of the invention may also be formulated for 
transdermal administration as a transdermal patch 

[00126] Topical compositions containing the active compound can be admixed with a 
variety of carrier materials well known in the art, such as, for example, water, alcohols, aloe 
vera gel, aUantoin, glycerine, vitamin A and E oils, mineral oil, propylene glycol, PPG-2 
myristyl propionate, and the like. 

[00127] Other materials suitable for use in topical carriers include, for example, 
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emollients, solvents, humectants, thickeners and powders. Examples of each of these types of 
materials, which can be used singly or as mixtures of one or more materials, are as follows: 
[00128] Emollients may be used, such as stearyl alcohol, glyceryl monoricinoleate, 
glyceryl monostearate, propanc-l,2-diol, butane-l,3-diol, mink oil, cetyl alcohol, iso-propyl 
isostearate, stearic acid, iso-butyl palmitate, isocetyl stearate, oleyl alcohol, isopropyl laurate, 
hexyl laurate, decyl oleate, octadecan-2-ol, isocetyl alcohol, cetyl palmitate, 
dimethylpolysiloxane, di-n-butyl sebacate, iso-propyl myristate, iso-propyl palmitate, iso- 
propyl stearate, butyl stearate, polyethylene glycol, triethylcne glycol, lanolin, sesame oil, 
coconut oil, arachis oil, castor oil, acetylated lanolin alcohols, petroleum, mineral oil, butyl 
myristate, isostearic acid, palmitic acid, isopropyl linoleate, lauryl lactate, myristyl lactate, 
decyl oleate, and myristyl myristate; propellants, such as propane, butane, iso-butane, 
dimethyl ether, carbon dioxide, and nitrons oxide; solvents, such as ethyl alcohol, methylene 
chloride, iso-propanol, castor oil, ethylene glycol monoethyl ether, Methylene glycol 
monobutyl ether, dictbylene glycol monoethyl ether, dimethyl sulphoxide, dimethyl 
formamide, tetrahydrofuran; humectants, such as glycerin, sorbitol, sodium 2-pyrrolidone-5- 
carboxylaie, soluble collagen, dibntyl phthalate, and gelatin; and powders, such as chalk, talc, 
fullers earth, kaolin, starch, gums, colloidal silicon dioxide, sodium polyacrylate, terra alkyl 
ammonium smectites, trialkyl aryl ammonium smectites, chemically modified magnesium 
aluminium silicate, organically modified moatmorillonite clay, hydrated aluminium silicate, 
fumed silica, caiboxyvinyl polymer, sodium carboxymethyl cellulose, and ethylene glycol 
monostearate. 

[00129] Compounds of the invention may also be topically administered in the form of 
liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and 
multilamellar vesicles, liposomes can be formed from a variety of phospholipids, such as 
cholesterol, stearylamine or phosphatidylcholines. 

[00130] Other compositions useful for attaining systemic delivery of the subject 
compounds include sublingual buccal and nasal dosage forms. Such compositions typically 
comprise one or more of soluble filler substances such as sucrose, sorbitol and mannitol, and 
binders such as acacia, microcrystalline cellulose, carboxymethyl cellulose, and 
hydroxypropyl methylcellulose. Glidants, lubricants, sweeteners, colorants, antioxidants and 
flavoring agents disclosed above may also be included. 

[00131] Compositions for inhalation typically can be provided in the form of a 
solution, suspension or emulsion that can be administered as a dry powder or in the form of 
an aerosol using a conventional propeUant (e.g., dichlorodifluoromethane or 
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trichlorofluoromethane). 

[00132] The compositions of the present invention may also optionally comprise an 
activity enhancer. The activity enhancer can be chosen from a wide variety of molecules that 
function in different ways to enhance antimicrobial effects of compounds of the present 
invention. Particular classes of activity enhancers include skin penetration enhancers and 
absorption enhancers. 

[00133] Pharmaceutical compositions of the invention may also contain additional 
active agents Chat can be chosen from a wide variety of molecules, which can function in 
different ways to enhance the therapeutic effects of a compound of the present invention. 
These optional other active agents, when present, arc typically employed in the compositions 
of the invention at a level ranging from about 0.01% to about 15%. Some embodiments 
contain from about 0.1% to about 10% by weight of the composition. Other embodiments 
contain from about 0.5% to about 5% by weight of the composition. 

[00134] The invention includes packaged pharmaceutical formulations. Such 
packaged formulations include a pharmaceutical composition containing one or more 
compounds, including of course salts and other pharmaceutical^ acceptable forms thereof, of 
the invention in a container and instructions for using the composition to treat a patient 
(typically a mammal and more typically, a human patient) suffering from a disease or 
disorder responsive to kinase modulation or Hsp90 complex modulation, or prevent such a 
disease or disorder in a patient 

[00135] Hie invention includes providing prescribing information; for example, to a 
patient or health care provider, or as a label in a packaged pharmaceutical formulation. 
Prescribing information may include for example efficacy, dosage and administration, 
contraindication and adverse reaction information pertaining to the pharmaceutical 
formulation. 

[00136] In all of the foregoing, the compounds of the invention can be administered 
alone, as mixtures, or in combination with other active agents. 

[00137] The compounds of the present invention can be useful for the treatment of 
diseases and disorders responsive to kinase modulation. The compounds of the present 
invention can be useful for the treatment of diseases and disorders responsive to Hsp90 
complex modulation. As used herein, "modulation" refers to a change in kinase or Hsp90 
complex activity as a direct or indirect response to the presence of a compound of Formula I, 
relative to the activity of the kinase or Hsp90 complex in the absence of the compound The 
change may be an increase in activity or a decrease in activity, and may be due to the direct 



48 



WO 2005/019220 PCT/US2004/025884 

interaction of the compound with the kinase or Hsp90 complex, or due to the interaction of 
die compound with one or more other factors that in turn affect kinase activity or Hsp90 
complex activity. For example, the presence of the compound may increase or decrease 
kinase activity by directly binding to the kinase, by causing (directly ot indirectly) another 
factor to increase or decrease the kinase activity, or by (directly or indirectly) increasing or 
decreasing the amount of kinase present in the cell or organism, 

[00138] In certain embodiments, compounds described herein are modulators of 
protein kinases. In certain embodiments, the compounds described herein axe inhibitors of 
the protein kinases. In certain embodiments, the compounds inhibit at least one of EphB 4 , 
Tie-2, c-Kit PDGF-Ra, and VEGF-R2 kinases. In certain embodiments, the compounds 
inhibit more than one of EphB 4) Tie-2, c-Kit, PDGF-Ra, and VEGF-R2 kinases. In certain 
embodiments, the compounds modulate the Hsp90 complex. 

[00139] ' Accordingly, the invention includes a method of treating a patient, such as a 
human patient, having a disease or disorder responsive to kinase modulation, comprising 
administrating to the patient a therapeutically effective amount of a compound of Formula L 
The invention includes a method of treating a patient, such as a human patient, having a 
disease or disorder responsive to Hsp90 complex modulation, comprising administrating to 
the patient a therapeutically effective amount of a compound of Formula L 
[00140] A method of treating a patient having a disease or disorder responsive to 
kinase, particularly EphB 4 kinase modulation comprising administering to the patient a 
therapeutically effective amount of one or more of the compounds of Formula 1 is provided. 
A method of treating a patient having a disease or disorder responsive to Hsp90 complex 
modulation comprising administering to the patient a therapeutically effective amount of one 
or more of the compounds of Formula I also is provided. 

[00141] Also provided is the use of a compound of Formula I for the manufacture of a 
medicament for the treatment of a patient having a disease or disorder responsive to kinase, 
particularly EphB 4 kinase. Also provided is the use of a compound of Formula 1 for the 
manufacture of a medicament for the treatment of a patient having a dis&ase or disorder 
responsive to Hsp90 complex modulation. Also provided is the use of a compound of 
Formula I for the manufacture of a medicament for the treatment of a patient having 
angiogenesis. 

[00142] In some embodiments, the compounds of Formula I inhibit at least one of 
EphB 4t Tie-2, c-Kit, PDGF-Ra, and VEGF-R2 kinases and can be useful for the treatment of 
diseases and disorders responsive to modulation of at least one of such kinases. In some 
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embodiments, the disease or disorder is characterized by angiogenesis supporting solid tumor 
growth or dysregulated local vascularization. 

[00143] Methods of treatment also include modulating kinase activity, by inhibiting 
ATP binding or hydrolysis by a kinase or by some other mechanism, in vivo, in a patient 
suffering from a disease or disorder responsive to kinase modulation, by administering a 
sufficient concentration of a compound of Formula I to inhibit kinase activity in vifro. 
Methods of treatment also include modulating Hsp90 complex activity, by inhibiting the 
Hsp90 complex, in vivo, in a patient suffering from a disease or disorder responsive to Hsp90 
complex modulation, by administering a sufficient concentration of a compound of Formula I 
to inhibit Hsp90 complex activity in vitro. By "sufficient concentration" of a compound 
administered to the patient is meant the concentration of the compound available in the 
patient's system to combat the disease or disorder. Such a concentration may be ascertained 
experimentally, for example by assaying blood concentration of the compound, or 
theoretically, by calculating bioavailability, 

[00144] In some embodiments, the condition responsive to kinase modulation is cancer 
or a disease or disorder characterized by a change in angiogenesis. In some embodiments, 
the condition responsive to Hsp90 complex modulation is cancer or a disease or disorder 
characterized by a change in angiogenesis. 

[00145] Hie invention includes a method of treating a patient having cancer or a 
disease or disorder characterized by a change in angiogenesis by administering a compound 
of Formula L The invention provides methods of treatment in which a compound of the 
invention is the only active agent given to a patient and also includes methods of treatment in 
which a compound of Formula I is given to a patient with an additional active agent. 
[00146] Certain compounds described herein can be useful for treating a patient 
suffering from a disease or disorder responsive to kinase modulation. 
[00147] Protein kinases, the largest family of human enzymes, are now considered to 
be the largest draggable target class. Encompassing well over 500 proteins (2% of the human 
genome), kinases play critical roles in signaling pathways controlling fundamental cellular 
processes such as proliferation, differentiation, and death (apoptosis). Abnormal kinase 
activity has been implicated in a wide range of diseases, including multiple cancers and 
autoimmune and inflammatory diseases. The multifaceted role of kinases in key cell 
signaling pathways provides a significant opportunity to ideutify novel drugs targeting 
kinases and signaling pathways. Accordingly, there is intense industry-wide interest in this 
target family, with kinase related research accounting for nearly 25% of the discovery 
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programs at many pharmaceutical and biotechnology companies. The recently demonsuated 
efficacy of multiple kinase inhibitors in the treatment of cancer, including the dramatic 
clinical activity of the kinase inhibitor GLEEVEC in patients with various tumors, is 
testimony to the great clinical potential of kinase and other signal transduction inhibitors as 
therapeutics. 

[00148] Kinases are implicated in a large variety of diseases, as certain mutations in 
protein kinases can lead to activation of pathways causing, for example, the production of 
tumors, while other mutations in protein kinases block pathways and prevent a response. 
[00149] Altered PKA (cyclic AMP-dependent protein kinase) expression is implicated 
in a variety of disorders and diseases including cancer, thyroid disorders, diabetes, 
atherosclerosis, and cardiovascular disease. Altered MAP (mitogen-activated protein) kinase 
expression is implicated in a variety of disease conditions including cancer, inflammation, 
taune disorders, and disorders affecting growth and development RTKs (receptor tyrosine 
kinases), CDKs and STKs (seiine/lhreonine kinases) have all been implicated in a host of 
pathogenic conditions including, significantly, large number of diverse cancers. Other 
pathogenic conditions that have been associated with PTKs include, psoriasis, hepatic 
cirrhosis, diabetes, atherosclerosis, aogiogenesis, ratinosis, ocular diseases, rheumatoid 
arthritis and other inflammatory disorders, autoimmune disease, and a variety of renal 
disorders. 

[00150] In certain embodiments, the conditions, diseases and/or disorders that are 
affected using compounds of Formula I and compositions comprising such compounds 
include, but are not limited to, psoriasis, aogiogenesis, cancer (for example, chronic 
myelogenous leukemia, gastrointestinal stromal tumors, non-small cell lung cancer, breast 
cancer, ovarian cancer, recurrent ovarian cancer, prostate cancer such as hormonal refractory 
prostate cancer, kidney cancer, head and neck cancer, or colorectal cancer), 
immunoregulation (graft rejection), atherosclerosis, rheumatoid arthritis, Parkinson's disease, 
Alzheimer's disease, diabetes (for example insulin resistance or diabetic retinopathy), septic 
shock, and the like. 

[00151] Because kinases play an active rote in angiogenesis certain compounds 
described herein can be useful for modulating angiogenesis. Angiogenesis, the formation of 
new blood vessels from preexisting ones, plays a critical role in many pathological settings, 
deluding cancer, chronic inflammation, diabetic retinopathy and macular degeneration. 
Angiogenesis is regulated by multiple cell-signaling pathways, including pathways controlled 
by cellular kinases. Blocking angiogenesis, through the modulation of cell kinases, therefore, 
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represents.an effective approach to the treatment of diseases such as cancer. Thus methods of 
treatment include administering a sufficient amount of a compound of Formula I to decrease 
the symptoms or slow the progression of these diseases or disorders by inhibiting the rate of 
angiogenesis in a tissue. 

[00152] Compounds described herein can be useful for treating a patient suffering 
from a disease or disorder responsive to Hsp90 complex modulation 

[00153] The Hsp90 complex or it substrate proteins have been implicated in a number 
of cancerous conditions. Thus Hsp90 complex inhibitors of the invention are particularly 
useful in the treatment of cancer, including, but not limited to, chronic myeloid leukemia, 
melanoma, breast, ovarian, brain, lung, thyroid, colorectal, prostate, and bladder cancer. 
Because of the role of Hsp90 in modulating the cellular stress response, Hsp90 inhibitors of 
the invention are also useful in the treatment of heart disease, stroke, and neurodegenerative 
diseases including multiple sclerosis, Alzheimer s dementia, and ischemic optic neuropathy. 
Thus methods of treatment include administering a sufficient amount of a compound of the 
invention to decrease the s jraptoras or slow the progression of these diseases or disorders. 
[00154] The invention further includes methods for combination drug therapy, in 
which a compound of the invention is given to a patient together with one or more other 
active agents. Thus in one embodiment the invention provides a method of treating cancer, 
which comprises administering to a patient in need thereof an effective amount of a 
compound of Formula I together with a second active agent, which is useful for treating 
cancer. For example the second agent may be an antitumor agent Treatment with the second 
active agent may be prior to, concomitant with, or following treatment with a compound of 
Formula I In certain embodiments a compound of Formula I is combined with another 
active agent in a single dosage form. Suitable antitumor therapeutics that may be used in 
combination with a compound of Formula I include, but are not limited to chemotherapeutic 
agents, for example mitomycin CL carboplatin, taxol, cisplatin, pacijtaxel, etoposide, 
doxorubicin, or a combination comprising at least one of the foregoing chemotherapeutic 
agents. Radiotherapeutic antitumor agents may also be used, alone or in combination with 
chemotherapeutic agents. 

[00155] Dosage level s of the order of from about 0.1 mg to about 140 mg per kilogram 
of body weight per day can be useful in die treatment of the above- indicated conditions 
(about 0,5 mg to about 7 g per patient per day). The amount of active ingredient that may be 
combined with the carrier materials to produce a single dosage form will vary depending 
upon the host treated and the particular mode of administration. Dosage unit forms will 
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generally contain between from about 1. mg to about 500 mg of an active ingredient 
[00156] Frequency of dosage may also vary depending on the compound used and the 
particular disease treated. In certain embodiments, a dosage regimen of 4 times daily or less 
is used. In certain embodiments, a dosage regimen of 1 or 2 times daily is used. 
[00157] It will be understood, however, that the specific dose level for any particular 
patient will depend upon a variety of factors including the activity of the specific compound 
employed, the age, body weight, general health, sex, diet, time of administration, route of 
administration, and rate of excretion, drug combination and the severity of the particular 
disease in the patient undergoing therapy. 

EXAMPLES 

The invention is further illustrated by the following non-limiting examples. 
EXAMPLE 1. l-<3-{8-r(PYRTOIN^-YU»ffiTO^ 
PHE^^>3-(3-^3UFLUOROMETOYL-PHE^^^)-WEA 
Step 1. 6,8^romoinudazo[l,2-a]pyrazim (3). 

1) HBr, HaO ? r 
f E H 120° M <k_N 

*>* JOO 

Br A^ N 2) IPA, reflux ur 

12 3 
[00158] A mixture of bromoacetaldehyde diethyl acetal (51 grams (g)), 48% 
hydrobroraic acid (HBr) (1 1 milliliters (mL)), and water (11 mL) is heated at 120 °C for 1 
hour (hr). The solution is cooled, poured into a mixture of sodium bicarbonate (NaHCOa) 
(60 g) and isopropyl alcohol (IPA) (200 mL), and stirred for 0.5 hr. The mixture is filtered, 
and the filtrate is treated with 3,5-dibromo-2-aminopyrazine (1) (33 g) and heated under 
reflux for 16 hr. The suspension is cooled in ice, treated with 48% HBr (3 mL) and diethyl 
ether (60 mL) and filtered to afford 3 (33 g) as the hydrobromide salt. 
Step 2. (6-Bromo-imdazo[l>2-a]pyr<xm^-yiypy (4). 



Br 
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[00159] A solution of 6,8-DifaxomcHjimdazo[l,2-a]pyraziiie 3 (1.0 equiv.), 4- 
aminomethylpyridme (1.0 equiv.) and potassium carbonate (3.0 equiv.) is dissolved in 20 ml 
3:1 aectonitrile: dimethylacetainide and is stitTcd at 100 °C for 16 hours. The mixture is 
cooled to RT and partitioned between ethyl acetate (EtOAc) and saturated NaHC0 3 . The 
aqueous phase is extracted with EtOAc and combined extracts are dried over Na2SC>4. Hie 
solvent is removed under reduced pressure and the resulting residue is purified by flash 
chromatography (EtOAc) to yield (^Bromo-irajdazoEl^aJpyrazin^ 
amine 4, 

Step 3. [6^3-Amino-p}tenyl)4rrMazolh2<L}pyra^ (5). 



B(OH) 2 




DME,B0° 




[00160] A mixture of (6-Bit)mo-iimdazo[i;2-a]pyra2m 

4 (1.0 equiv.), 3-aminophenyl boronic acid (Li equiv.). Pd (PPh 3 )4 (0.10 equiY.), and K3PO4 
(2.20 equiv.) in 4:1 1,4-dioxane: water is heated to 90°C for 24 hr. The mixture is cooled to 
RT and partitioned between EtOAc and sat NaHC03. The aqueous phase is extracted with 
EtOAc and combined extracts are dried over Na 2 S04- The solvent is removed under reduced 
pressure and the resulting residue is purified by flash chromatography (EtOAc) to yield [6-(3~ 
Airtinc^phenylj-imidazotl^-ajpyi^ 5. 
Step 4. l-(3-{8-[(PyridM~ylmetbyl)^nu^ 
trifluoronxetfryUphenyiyurea(€) 
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5 6 



[00161] A mixture of LOO eq. of [6^3-Amino-phenyl)-imidazo[l,2-a]pyrazin 
pyridm^ylmethyl-amine (5) and 1.00 eq. of 3-trifluorome%lphenyl isocyanate in toluene is 
stirred at room temperature for 24 hrs. . The mixture is partitioned between EtOAc and 
saturated NaHC0 3 . The aqueous phase is extracted with EtOAc and the combined extracts 
aie dried over Na2S0 4 . The solvent is removed under reduced pressure and (he res tilling 
residue is purified by flash chromatography (EtOAc) to yield l-(3-{8-[(Pyridin-4-ylmethyi)- 
amino]-imidazo[l>a]pyrazin-6"yl }-pheuyI>3-(3-trifluoromethyi-phenyl>-urea 6. MF= 
C26H20F3N7O, MW=503,48; Mass Spec mfz (W +1) 504-17. 

EXAMPLE 2. Synthesis of8-G-Substttijtej>^ary^ 




7 8 9 

Step 2. Preparation of8-0~Substituted-6-bromo4midazo[l,2-a]pyraziM (8). 
[00162] Pitxxxiure 1: A solution of L00 eq. of 6,8^ibromO"inudazo[U2-a]pyrazine 7 
(prepared in the same manner as compound 3) in N^-dimethylfomiamide is added to a 
preformed solution of L2 eq. sodium hydride and 1.0 eq. of alcohol in N,N- 
dimethylformamide. The resulting mixture is stirred for 2 hours and quenched by the 
addition of water. The suspension is filtered and washed successively with water, acetone, 
and ethyi ether to yield 8. 

Step 3. Preparation of8-0'Subs^uled^aryl-imidazx>[L2-aJpyrazifie (9). 

[00163] A mixture of 1.00 eq. of 8-0-substituted^-bromo-imidaxo[L2-a]p3Tazine, 1.1 
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eq. of ^-substituted boronic acid, and 0.10 eq. of Pd (PPhsk 22 eq. of K3PO4 in 4:1 1,4- 
dioxane:water is heated to 90°C for 24 hr. The mixture is cooled to RT and partitioned 
between ethyl acetate (EtOAc) and saturated NaHC0 3 . The aqueous phase is extracted with 
EtOAc and combined extracts are dried over Na 2 S0 4 . The solvent is removed under reduced 
pressure and the resulting residue is purified by flash chromatography (50% EtOAc :hexanes) 
to yield compound 9. 

example 3. Synthesis op Certain Substttotod imtoazo[1,2-a]pyra23nes 
Example 3a. Preparation of ' 
a]pyrazin-6-yl)phenyI)urea (11). 




10 11 
[00164] A mixture of 1.00 eq. of 3-(8-(pvridin^ylmemoxy)imidazo[l,2-a]pyrazin-6- 
yl)benzenamine 5, 1.00 eq. of phenyl isocyanate in toluene is stirred at room temperature for 
24 hr. The mixture is partitioned between EtOAc/saturated NaHC0 3 . The aqueous phase is 
extracted with EtOAc and the combined extracts are dried over Na^O* The solvent is 
removed under reduced pressure and the resulting residue is purified by flash 
chromatography (EtOAc) to yield 11. 

EXAMPLE 4. Preparation of 4-Pyridylmethoxy-IP-Aniline 
Step 1. 6-Bronw-8^pyridin^-ylmeAoxy)-hnidazo[l,2^JpyTa^ 
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9 

[00165] 4-Pyridylca*Inol (1.84g, 16.9mmol) in THF (lOmL) is added lo a suspension 
of NaH (0.81g, 95%) in THF (40ml.) dropwise at 0 C. After 1 hour the reaction is 
transferred to an addition funnel and added to a solution of 6,8-dibromoimidazo[l,2- 
ajpyrazine (4.67g, 16.9nimol) in dimetiiylacetamide (50mL). Once added, the reaction is run 
overnight at room temperature. The reaction is quenched after 16 hours by adding 100 nil 
water. The resultant solid is then triturated for 20 minutes and the compound filtered and 
washed 3 times with 100 ml water and vacuum-dried to yield 12 as a cream^olored solid 
Step 2. [6-(3'kndju>-phenyl)Anudazo{l 9 2^ (13) 




[00166] 6-BromcKS^yridin^ylme^ 8 (LOg, 

3.291210101), 3-aminophenylboronic acid hemisulfate salt (673mg, 1.1 equivs, 3.62 mmoi) and 
potassium phosphate (2.2 equivalents, 7.24 mmol, 1.53 g dissolved in 5 mL water) and 
tctrakk-triphcnylphosphine palladium (033 mmol, 380 mg) are dissolved in ethylene glycol 
dimethyl ether (20 mi) in a pressure vessel and heated at 95 °C with stirring. The reaction 
mixture is extracted after 3 6 hours with 150 ml ethyl acetate and washed twice with NaHC0 3 
(100 ml) and once with brine (100 ml). The organic layers are dried over anhydrous sodium 
sulfate. The crude solution is filtered, concentrated and placed on high vacuum until the 
sample solidified. The solid is triturated with diethyl ether (50 ml) to yield 13 as a tan solid. 
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EXAMPLE 5. Preparation of l-[3-(8-{[(2-AMiNo-FraYL)-pYP^^ 

METHYL}-IM]DAZO[l>A]PYRAZ^ 
PHENYL}-UREA 

Step 1. {2-((Pyridin^yltnethyl)-amino]^thyl)*arbamiccu: ester 

H 

' N ^^-NHBoc 

14 

[00167] N-Boc^ylenediamine is added in one portion to a solution of 4-pyridine 
eurboxaldehyde (0.67 g, 6.2 mmol) in 30 mL of CU^Ch. The resulting reaction mixture is 
stirred at RT for an hour, and NaBH(OAc) 3 (2.65 g, 12 mmol) is slowly added. Stirring 
continues for an additional 16 hrs. Saturated NaHCCb solution is then added and the desired 
amine is extracted using CH 2 Cl 2 /MeOH (3:1) mixture. Flash chromatography using 5% 
MeOH/CH 2 Cl2 affords the title compound 14 as a pale yellow oil. 
Step2. {2-[(6-Bronw-imid&0[l,2-a)pyravn-8-ylmeti^^ 
carbamic acid tert-hutyl ester 



BocHN' 




[00168] K2CO3 (2.3 g, 17 mmol) followed by {2-[(pyridm^ylmethyi)-amino)-ethyl}- 
carbamic acid tert-butyl ester (1.4 g, 5.6 mmol) is added to a solution of 6,8-dihromo- 
hmdazo[l,2-a]pyrazine (1.5 g, 5.6 mmol) in 20 mL of a CH3CNYDMA (3:1) mixture. The 
resulting solution is heated at 50 °C for 16 hrs, cooled to RT, and the solvent is removed 
under reduced pressure. The crude mixture is purified by column chromatography (30% 
Et 2 0/EtOAc) to give the title compound 15 as an orange foam. 
Step 3. {2-[[6-{3-oamiui-p]xenyl)~iMdo^ 
amino}-ethyl)-carbamic acid tert-butyl ester 
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16 



[00169] A solution of {2-[(6^bron^imidazo[l>a]pyrazin-8-ylmcthyl)-pKi<^-4- 
ylmethyl)-anuno]^thyl}-<arbamic acid tert-butyl ester (0.60 g, 1.3 mmol) in 8 mL of DME is 
added to a sealed tube, followed by Pd(PPh 3 )„ (0.16 g, 0.13 mmol) and 3-aminopbenyl 
boronic acid hemisulfatc (0.28 g, 1.5 mmol). The resulting solution is treated with a K 3 P0 4 
(0.63 g, 3.0 mmol) in 2 ml of water and heated at 100 °C for 16 hrs. The reaction mixture is 
cooled to RT, and the solvent is removed under reduced pressure. Flash chromatography 
with 20% acetone/CB^Cb affords the title compound 16 as an orange foam. 
Step 4. (2-[6^{3-[3-(4-methoxy-3-tnfluoromethyl-phenyl)-ureido]-pher^ 
a]pyrazin-8-ylniethyl)-pyridin-4-yhnethyl)<imiTM^ acid tert-butyl ester 



BocHN 




CFa 17 

[00170] 4-Isocyanato-l-melhoxy-2-trifluoromethylbenzene (0.05 g, 0.24 mmol) in 1 
mL of CH2CI2 is added to a solution of (2-{[6-(3-ammo-phenyl)-iniia^ 
ylmemyl]-pvridm^ylmemyl^^ acid tert-butyl ester (0.11 g, 0.24 

mmol) in 2 mL of CH2CI2 and the resulting reaction mixture is stirred for 16 hrs. The solvent 
in removed under reduced pressure and the crude mixture is purified. Flash chromatography 
using 30% acetone/CffcCb gives the title compound 17 as a white solid. 
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Step 5. l-[3*(8-{[(2-AniinO'ethyl)-pyridin4-yfa^ 
a]pyra2m-6-yl)-phenyl]~3-(4-imthQ 



H2N 




Me 



CF 3 



IS 



[00171] A solution of {2~[(6-{3-[3-(4-metho^ 

phenyi}~inudazo[l£-a]pyrazm^ acid 
tert-butyl ester (0.11 g, 0.16 mmol) in 2 mL of CH 2 C1 2 is treated with HQ (0.7 mL, 1.4 
mmol) and heated at 100 °C for 4 hrs. The reaction mixture is cooled to RT and the solvent is 
removed under reduced pressure. The bis HC1 salt is recrystallized using 
CH2C1 2 /Et 2 0/Hexanes to afford the desired compound 18 as a white solid. 

EXAMPLE 6. Additional Compotes 

J00172] The following compounds shown in TABLE 1 and TABLE 2 were prepared in 
accordance with the methods provided in Examples 1 to 5. Those of ordinary skill in the art 
of organic synthesis will recognize when starting materials or reaction conditions should he 
varied to obtain the desired compound. 

[00173] MS data reported in this example was obtained as follows: 
MS conditions: Electrospray MS is performed on a MICROMASS LCT equipped with a 
LockSpray source for accurate mass measurements. Spectra are acquired in positive ion 
mode from 100-1000 Da at an acquisition rate of 1 spectrum/0.9s with a 0.1s interscan delay. 
The instrument is tuned for a resolution of 5000 (FWHM). Every 5 th scan is taken from the 
reference position of (he Lockspray source. Leucine enkephalin (556,2771 [M+H]*) is used 
as the reference, or lock mass. 
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Cmp. 
# 


Structure 


Name and 
Molecular Formula 


MW 


MS 
ro/z 
(M*l) 


19 




K2-Mcthoxy-5- 
trifluoromethyl-pheuyi)-.3-{ 3- 








1 


[8-(pyriclin-4-ylmethpxy)- 








imidazo[l,2-a]pyrazin-6-yl]- 








pheuyl}-*urea 


534.16 


535.17 




T 

HN^O 
1 






- 


20 


0 I 


1 <5-Cbloro-2-merhoxy- 








nhenvlV3-| 3-[8-(pyridin-4~ 

i 










ylmellioxy)-iiiudazo[ 1 ,2- 










a]pyrazin-6-yl]-phenyl}-urea 

C26H 2 lClN6Cb 


500.13 


501.31 




HN^O 

1 








21 


0 

y 


l-(2-Chloro-5-trifiuoromethyl- 
nhpnvlV^-J S - r8-f n vridin -4 - 
ylmethoxyHmidazo[1.2- 
a]pyrazui-6-yl]-phenyl) -urea 












538.11 


539.28 




HN^O 
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Structure 




Name and 
Molecular Formula 



l-(2-Fluoro-5-trifluoromethyl- 
phenyl)-3-{3-[8-(pyridin-4- 
ylroethoxy)-iniidazo[ 1,2- 
a]pyrazin-6-yl]-phenyl} -urea 
C26HiaF4N 6 02 



MW 



MS 

mfz 



522.14 



523.32 



23 



24 




OoN 




l-[2-(2-Methoxy-etfaos:y)-5- 

trifluoromethyI-pheoyl]-3-{3- 

[8-(pyridin-4-ylmethoxy)- 

inridazo[l^-a]pyrazin-6-yl]- 

phenyl}-iirea 

C29H25F3N6O4 



l-(2-Methoxy-5-nitro-pher»yl)- 

3-{3-[8-(pyridin-4~ylmetfaoxy)- 

imidazo[l,2-a]pyrazin-6-yl3- 

phenyl}-urea 

C^NtOs 



578.19 



579.26 



511.16 



512.23 
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Cmp. 
# 


Structure 


Name and 
Molecular Formula 


MW 


MS 
m/z 
(M*» 


25 


? 

HN^O 


1- {3-[8-<Pyridiu-4-ylmethoxy> 
irnidazo[l,2-a]pyrazin-6-yl]- 
phenyi) -3^3-trifluoromethyL- 
phcnyl)-«rca 


504.15 


505.20 


26 




l-(2,4-Dimethoxy-5- 

tri£tooromethyi-pheayl)-3-(3- 

[8-(pyridin-4-ylmeflioxy)- 

imidazo[l,2-ajpyrazin-6-yl]- 

phenyl}-urea 

C28H23F3N0O4 


564.17 


565.21 


27 


9 

or 

1 1 


1 -(5-Qiloio-2,4-dimethoxy- 
phenyl)-3-{3-[8-(pyridin-4- 
ylmethoxy)-imidazo[l ,2- 
a]pyrazin-6-yl]-pheayl }-urea 
C27H23CIN6O4 


530.14 


531.14 
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Cmp. 
# 


Structure 


Name and 
Molecular Formula 


MW 


MS 
mtz 
(M*l) 


28 


0 


1 -<3-Cyano-phenyl)-3-{ 3-[8- 

(pyridin-4-ylmethoxy)- 

iiaidazotl,2-a]pyrazin-6-yI]- 










phenyl}-urea 

CzfiHigNvOz 


461.16 


462.10 ' 




HN^O 








| 29 


9 


l-(2,4-Diethoxy-5- 
trifluoromethyl-phenyl)-3- { 3- 
[8^pyridiii-4-yIniethoxy)- 










imidazofi,2-a]pyrazin-6-yl]- 
pheayl}-urea 


59220 


593.17 












30 


(TV 

T 


1 -(5-Chloro-2-methoxy- 

pbenyl)-3-{3-E8-(2-rnethyl- 

pyridin-4-ylmethoxy)- 










imidazo[l ,2~a]pyrazra-6-yl3- 








phenyl}-iirea 


514.15 


515.05 






CtfHasClNeQs 








HN^O 









TABLE H 
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Cmp. 

# 



Structure 



Name and 
Molecular Formula 



MW 



MSm/z 



31 




H3-{ 8-[(Pyridiu^-ylmethyl>- 
amiQO]-imidazo[i^-a]pyrazin- 
6-yl}-phenyl)-3-(3- 
trifluoromethyl-pheo.yl)-urea 

C26H20F3N7O 



503.17 



504.17 



32 





H3-{8-[CP}'ridin-4-yImethyI)- 
amino3-imidazo[l ,2-a]pyrazin- 
6-yl}-pheayl)-3-m-tolyl-urea 



449.2 



450.34 



33 




K3-Chloro-phenyl)-3-(3-{ 8- 
[(pyridin-4~ylmethyl)-amino]- 
irnidazo[l^-a]pyrazin-6-yl }- 
phenyl>urea 



469.14 



470.23 
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Cmp. 

# 



Structure 



Name and 
Molecular Formula 



MW 



MSm/z 
(M+l) 



34 




H4-Meiiiyl-3-trifluoromeUiyl- 
phenyI)-3-(3-{8-[(pyridin-4- 
ylmethyl)-amino3-iMdazo[l,2- 
a]p>Tazin-6-ylJ-pheayl)-area 



517.18 



518.32 



35 




H3-[8-(Methyl-pyadin-4- 
ylniethyl-ainino>iinidazo[l ,2- 
a]pyrazm-6-yl]-phenyi}-3-(3- 
triflaoromethyl-phenyO-uiea 



517.18 



518.34 



36 




I -(5-Cfaloro-2-methoxy- 
phenyL)-3-(3-{8-[(pyridJn-4- 
ylniethyiyaminoj-iojidazofl^- 
a]pyrazin-6-yi} -phenyl)-urea 
C^ClNvOa 



499.15 



500.32 
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Cmp. 

# 



37 



38 



39 



Structure 



xx 




CI 





Name and 
Molecular Formula 



l-(2-ChIoro-5-trifluororaethyi- 

pheayl>-3-(3-{8-E(pyridin-4- 

yiniettiyl>anuaoj-iinida2o[l,2- 

a]pyrazm-6-yl}-pheayl)-urea_ 

CzeHisClFjNTO 



l-(2-Huoro-5-trifiuoromethyl- 

phenyl>3-{3-[8-(metbyl- 

pyridui^-yIniethyl-aBiko> 

imidaxo[l ,2-a]pytazifl-6-yl]- 

pbeayl}-urea 

Q27H21F4N7O 



MW 



537.13 



1 -(5-Chloro-2-methQxy- 

phenyI)-3-{3-t8-(methyl- 

pyridin-4-ylmethyl-anuao)- 

imidazo[l,2-a]pyrazin-6-yl]- 

phenyl}-urea 

C27H24CIN7Q2 



535.17 



513.17 



MSm/z 
(M + l) 



538.29 



536.26 



514.28 
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Cmp. 
# 



40 



41 



42 



Structure 






Name and 
Molecular Formula 



l-(2-Chloro-5-trifluoromethyl- 

phenyl>3-{3-[8H>nethyl- 

pyridin^ylniethyl-amino)- 

imidazo[l,2-a]pyrazin-6-yi}- 

phenyl}-urea 

C27H21CIF3N7O 



l-{3-[8-(2-Pyridin-4-yl- 
ethylamino)-iinid&zotl ,2-a] 
pyrazin-6-yl]-phenyl}-3-(3- 
trifluoromethyl-phenyl)-urea 



l-(5-Chloro-2-methoxy- 
phenyl)-3-{3-[8-(2-pyridin-4- 
yl-ethylaxnino)-iinidazo [1,2- 
a]pyrazia-6-yl3-phcuyl}-iirea 
CztHmCINtQz 



MW 



551.14 



517.18 



513.17 



MSm/z 
(M + l) 



552.25 



518.32 



514.32 
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Cmp. 
# 



43 



Structure 




Name and 
Molecular Formula 



l-<2-Huoxo-5-triflnoromethyl- 
phenyl>3-{3-{ 8-[(pyridin-4- 
ylmethyl)-ainino]-imidazo[l^- 
a]pyrazin-6-yl } -pbenyl)-urea 



MW 



521.16 



MSm/z 
(M+l) 



522.26 



44 



45 




l-(2-Methoxy-5- 
tri0uoromethyl-pheayl)-3-(3- 

[8-[(pyridin-4- 
ylmemyl)-aminoHmidazo[ 1 ,2- 
a]pytazdn-6-yl}-pheuyl>utea 

Cz7H22F^702 



533.18 



534.19 




l-(2-Metkox5'-5- 
trifluoromethyI-pheriyl)-3-{3- 
[8-(methyl-pyridin-4- 
ylmethyl-amiQo)-iiuidazo [1 ,2- 
a]pyra7.in-6-yl]-phcayI } -urea 

C28H24F3N7O2 



547.19 



548.17 
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Cmp. 
# 


Structure 


Name and 
Molecular Formula 


mw 


MS ra/z 
(M + l) 


46 


H OMe 
NO a 


H2-Methoxy-5-nitro-phenyl)- 
3-{3-l8-(methyl-pyridin-4- 
ylmethyl-amino>imidazo[l ,2- 
a]pyrazin-6-yl]-phenyl }-urca 


524.19 


525.24 


.47 


0 

NH 

H OMe 

° V^OMe 
CI 


H5<M6io-2,4-dimethoxy- 
pheayl>3-(3-{8-[(pyridin-4- 
ylmethyl)-aminol-imidazo [1,2- 
alpyrdzin-6-yl }-phenyl)-urea 
C27H24CINVO3 


529.16 


530.16 


48 


m H 

Cl 


H3-{ 8-[{Pyridia-4-ylmeaiyl)- 
amioo]-imidazo[l ,2-ajpyrazin- 
6-yl}-phcnyL)-3-(2,4,5- 
trichloro-phenyl>uiea 

C23HUSCI3N7O 


537.06 


538.07 
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Crap. 

# 


Structure 


Name and 
Molecular Formula 


MW 


MS m/z 
(M* 1) 


49 


o 


1 ^(5-<^oio-2,4-dimethoxy- 
phenyl)-3-{3-[8-(metliyl- 
pyridin-4-ylmetJayl-aiuino)- 
iniidazotl ,2-a]pyrazin-6-yl]- 
pbenyl}-urea 

C2^26C]N 7 03 


543.18 


544.15 


50 


a 


1- { 3-[8-(Methyl-pyridin-4- 
ylmethyi-amino)-imidazo[ I ^ 
a]pyrazia-6-yl]-phenyl}-3- 
(2,4p-trichloio-phciiyl)-urca 
CmHjoCIjNtO 


551.08 


552.06 


51 


9 jT) 


l-(2-Methoxy-5-nitEO-phenyl)- 
3-(3-{ 8-[(pyiidin-4-ylmethyl> 
aoiino]-imidazo [ 1 ,2-a]pyrazin- 
6-yl}-pbenyl>uiea 
C^HbNsO* 


510.18 


511.2 
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Name and 
Molecular Formula 



l-(2-Ethoxy-5-triJ3uoromethyl- 
phenylV3-(3-(M(pyridin^ 
ylmethyl)-amino]-imidazo[ 1 ,2- 
a]pyrazin-6-yl}-phenyl)-urea 
C28H24F3N7O2 



MW 



547.19 



MSm/z 



548.27 



53 



HM. J!3 



YY 




1 -<2-lsopropoxy-5- 
liifluoromethyl-phenyI)-3-(3- 
{ 8-[(pyridin-4-ylmetfayl)- 
andno]-imidazo[l ,2-a]pyrazin- 
6-yl}-pheoyl)-urea 



561.21 



562.37 



54 




H2,4-Dimethoxy-5- 

trifluoromethyl-phenyl>-3-(3- 

{8-[(pyridtn-4-ylmeliiyl)- 

aitutto]-i0iidaz»[l,2-a]pyrazin- 

6-yl}-phenyl>urea 

C23H24F3N7O3 



563.19 



564.27 



72 



WO 2005/OM220 



PCT/US2004/025884 



Structure 




Name and 
Molecular Formula 



H2,4-Dimethoxy-5- 
trifluoromethyI-pbenyl)-3-{3- 
[8-(inethyl-pyridiii-4-ylraethy]- 
amino)-imidazo[ 1 ,2-alpyrazin- 
6-yI]-phenyi]-urea 

C29H26F3N703 



1 -(4-Ethoxy-3-trifluorometbyI- 
phenyl>3-(3-(8-[(pyridin-4- 
ylmethyI)-amino]|-imidazo[l ,2- 
a]pyrazw-6-yl}-phenyl)-urea 
C28H24F3N7O2 



l-(5-Ctaloro-2-phenoxy- 
phenyl)-3-{3-{ 8-[(pyridin-4- 
ylmethyl)-amino]-imidazo[l ,2- 
aJpyrazin-6-yl}-phenyl)-urea 

C3iH 24 C1Nt02 



MW 



577.2 



547.19 



561.17 



MSm/z 
CM*!) 



578.2 



548.14 



562.21 
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Cmp. 

# 


Structure 


Name and 

> 

Molecular Formula 


MW 


MSm/z 
(M* 1) 


58 


9 

HN 


H4-HuarO"3-trifluoromethyl- 
phenyl)-3-(3-{8-[(pyiidia-4- 
ykaethyl)-aixuno)-iinidazo[l ,2- 
a]pyrazin-6-yl}-ph«iyl)-urea 
C26H19F4N7O 


521.16 


522.17 


59 

i 
i 
i 
i 


9 

HN 

T 

HN^O 


l-[2-(2-Melhoxy-ethoxy)-5- 
trifluoromethyl-phenyl]-3-(3- 
{8-[(pyridin-4rylnicthyl)- 
aminoj-iniidazo [ 1 ,2-a]pyrazin- 
6-yl}-phenyl>urea 


577.2 


578.34 


1 60 


9 


l-[2-(2-Methoxy^tiioxy)-5- 
trifluoromcthyl-phcnyl]-3-{ 3- 
[8-(methy^pyridiil-4-ylmethyl- 
ammo)-iiiiidazo[l,2-a]pyrazin- 
6-yl]-pbenyl}-urea 


591.22 


592.3 



74 



WO 2005/019220 



PCT/US2004/025884 



Cmp. 


Structure 


Name and 


MW 


MSm/z 


# 


Molecular Formula 


(M + l) 


1 61 


9 


l-(2,4-Dietho>Ly*5- 
trifluoromethyl-pheayl)-3-(3- 
{ 8-[(pyridin-4-ylmetfayl)- 










amino]-imidazo[ 1 ,2-a]pyrazin- 








6-yl}-phenyl)-iirea 
C30H28F3N7O3 


591.22 


592.22 




HN^O 








62 


y 


l^^-Diethoxy-S- 
trifluoromethyl-plienyl)-3-{3- . 










[8-(methyl-pyridin-4-ylmcthyI- 








araino)-imidazo[l t 2-a]pyrazin- 








6-yi]-pheayl}-urca 
CsiHaoFaNyOs 


605.24 


606.23 




HN^O 










V 

HN 


trifluoromethyl-pb«iyl]-3-(3- 
{8-[0?yridia-4-ylmethyl)- 










ainino]-imidazo[l,2-a]pyrazin- 








6-yl}-pheayl>urea 


563.19 


564.13 




HN^O 
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Cmp. 

# 


Structure 


Name and 
Molecular Formula 


MW 


MSm/z 
(MU) 


64 


T 

HN 
HN^O 

o 


5'lmetbyl)-amino]-iDiidazo[l ,2- 
a]pyrazin-6-yl}-pheayl)- 
ureido]-4-triflu oromethyl- 
pheaoxy}-acetic acid 


577.17 


578.19 


65 


9 

HN 

T 

HN^D 


l-(2-(2-Melhylamino-ethoxy)- 

5- trifluorome1liyl-pbenyl]-3-(3- 
{8-[(pyridio-4-ylmethyl)- 
amino]-imidazo[1^2-a]pyraziu- 

6- yI}-phenyl)-urea 
C29H27F3N8O2 


576.22 


577.25 


66 


y 

HN'"' 
HN^O 


l-[2-(2-Dimeihylamino- 
ethoxy)-5-trifluoromemyl- 
phenyl]-3K3-{8-[(pyridin-4- 
ylniethyl)-aiiiino]-iniidazot 1,2- 
a]pyrazin-6-yl}-plienyl) urea 
CaoHz^FjNsOz 


590.24 


591.51 
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Cmp. 
# 


Structure 


Name and 
Molecular Formula 


MW 


MSm/z 
(M + l) 


67 


9 

F 


l-(3-Chloro-4-hydroxymethyl- 
phenyl>3-(3-{ ^[(pyridin^- 
yIme1liyl)-aiiuno3-iiijidazo[l^- 
a]pyrazin-6-yl}-phenyl)-urea 

C26H22CIN7O2 


499.15 


500.16 


68 


9 

HN 


l«[5-Chloro-2-{[l ,3]dioxolan-2- 

ylmetfioxy>phenyl3-3"(3-{8- 

[(pyridin^ylmetfayl>amiao]- 

iniidazo[l,2-a3pyrazin-'6-yl}- 

phenyl)-urea 

C29H26C1N 7 0 4 
1 


571.17 


572.2 


69 


9 

HN 

T 

OH 


l-[5-Oiloro-2-(2-hydroxy- 

ethoxy)-pheayl]-3-(3-{8- 

[(pyridin-^ylmethyl)-amino]-- 

jniidazo[l,2-a3pyrazin-6-yl}- 

phenyl)-urea 

Cz7H 24 ClN703 


529.16 


530.15 
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Cmp. 

# 


Structure 


Name and 
Molecular Formula 


MW 


MSm/z 
(M+l) 


70 

1 


9 

HN 
HN^O 


l-[5"Chloro-2-(2-methylamino- 
efhoxy)-phenyl]-3-(3-{8- 
[(pyridin^ylniethyI>ainino] - 
imidazo[l t 2-ajpyrazin-6-yi } - 
phenyl)-urea 
C^H^ClNaC^ 


542.19 


543.54 


71 


9 

HN 

HN^O 


1^5-ChIoro-2<2- 
dtoietbylaniino-ethoxy)- 
pheny1]-3-(3-{S-[(pyridia-4" 
ylmetbyl)-amiao}-imida2o[l »2- 
aJpyrazin-6-yl}-phcnyl)-urea 

C29H29ClNfi0 2 


556.21 


557.44 


72 


9 

HN 

N <k^N 

V 

HNv^O 

FaC^^^-NH 

TT r^H 


l-t2-(2-Piperazin-l-yl-ethoxy>- 
5-trifluorometh>1-phenyl]-3-(3- 
{ 8-[(pyridin-4-ylmethyl)- 
amino] -imidazo[l ,2-a]pyrazin~ 
6~yl}-phenyi)-iirea 
C32H32F3N9O2 


631J26 


632.45 
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r" Cmp. 

# 


Structure 


Name and 
Molecular Formula 


MW 


MSm/z 


73 


9 

HN 

FaC^^NH 


l-[2-(2-Morpholin-4-yl- 
etlioxy)-5-trifluoromethyl- 

phenyn-S-CS-tS-Upyridin- 4 - 
ylmethyl)-amino]-imidazo[l^- 
a]pyrazin-6-yl} -phenyl>urea 

C 32 H3iF3N 8 Q) ! 


632.24 


633.25 


74 


9 

HN 
HN^O 

^^OH 


l-[2-(3-Hydroxy-propoxy)-5- 
tiifluorometiiyl-pheiiyll-3-(3- 
{ 8-[(pyridin-4-ylmethyl>- 
aniino]-imidazoLl>a]pyra2aii- 
6-yl}-phenyl)-urea 

C29H26F 3 N 7 Ol 


577.2 


578.13 


75 


.N. 

9 

HN 

HN^- 0 
FaC^/^NH 

H 


l-[2-(3-Mefliylainino-propoxyh 

5- trifluoromethyl-phenyl]-3-(3- 
{ 8-[(pyridin-4-ylmethyl)- 
amino]-imidazo[l,2-a]pyrazin- 

6- yl}-piienyl)-area 
C30H25F3N8O2 


590.60 


591.13 
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Cmp. 
# 



76 



77 



78 



Structure 



CI 





H 2 N^ ^ J 

N 



NH 



"XT 




CF 3 




Name and 
Molecular Formula 



l-[5-Chloro-2"(3-hydroxy- 
propoxy)-phenyl]-3-(3-{8- 
(pyridin^yln^th>a)-amiiio]- 
imidazo[l >a]pyrazia-6-yl}- 
phenyl)-urea 



MW 



l-(3-{8-[(2«AniittO"Cthyl)- 

pyridin^-ylniethyl-amino]- 

imidazo[l ,2-a]pyrdzin-6-yl}- 

phcmyl)-3-<4-methoxy-3- 

tcifluoix>methyl-phenyl)-urea 

C29H27P3N8O2 



HN^O 



l-(3-{ 8-[(Pyridin-4-ylmethyl> 

aioino]-imidazo[l,2"aJpyrazia- 

6-yl}-phcnyl)-3-[2-(2- 

pyrrolidin-l-yl-etboxy)-5- 

trifluoromethyl-pheayl]-urea 



543.18 



MS tn/z 



544.14 



576.22 



616.64 



577.17 



617.13 
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HN^O 



"OH 



Name and 
Molecular Formula 



l-<2-Hydroxy-5- 
trifluorometbyl-pheny}>3-(3- 

{ 8-[(pyridb-4-ylmeihyl> 
amino]-imidazol 1 ,2-a]pyrazin- 
6-yl }-phenyl)-urea 

C26H20F3N7O2 



MW 



519.48 



MSm/z 
(M* 1) 



520.09 



EXAMPLE 7. assay for EphB 4 Kinase AcnvTY 

[00174] The following is a procedure for a standard biochemical assay for EphB 4 

Kinase Activty 
Materials: 

96-well, Yz area flat bottom, white polystyrene plates are purchased from Costar, cat 

#3693. 

[00175] The cytoplasmic domain of recombinant EphB 4 kinase (amino acids 596-987. 
Homo sapiens EphB 4> GENBANK Accession No. AY056047.1) with a C-terminal V5-(his) 6 
tag is purified from S/9 cells. Purity of >95% is assessed by Sypro-Ruby staining of SDS 
gels. 

[00176] PTK Biotinylated Peptide Substrate 2, is purchased from Promega, cat 
#V288A 

[00177] LANCE Eu-W1024 labeled anti-phosphotyrosine antibody (PT66) is 
purchased from Perkin-Elnier, cat #AD0068. Kinase Buffer is purchased from Cell 
Signaling, cat #9802. 

[00178] Dilutions of compounds are made in 100% DMSO at 20X (he final desired 
concentration. Compounds in 100% DMSO are transferred (1.25 uL) to (he 96 well assay 
plate. A 18.75 pL volume of master mix containing the final concentrations Qa 25 ul) of 
0.01% BSA, IX Cell Signaling Kinase Buffer, 0.5 uM PTK Biotinylated Peptide Substrate 2, 
and 60 ng/well of EphB 4 kinase is added to all wells, except me four negative control wells 
(which contain no kinase), and mixed. To initiate the reaction, 5 |iL of 550 uM ATP is added 
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to each well. (Final Concentration of ATP = 110 yM). The reactions are incubated for 1 
hour at room temperature (RT). After incubation a quantity of 8.35 pL of a 4X SA-APC 
Detection Mix is added to each well. The final concentration of Eu-labelled PT66 antibody is 
1 nM and the SA-APC is 20 nM (based on the S A moiety). The reaction plates are incubated 
at RT for at least 15 minutes after SA-APC Detection Mix addition. The reaction plates are 
read on an Envision plate reader (Perkin-Elmer) with 605nm Excitation at 605nm and 640nm 
Emission wavelengths. Values arc corrected for the fluorescence in the absence of enzyme 
and inhibilion curves are fit to the data using a Logit curve-fitting algorithm. IC*, values are 
determined from these inhibition curves. 

EXAMPLE 8. EPHB4 CELLULAR ASSAY 

[00179] The following cell-based assay may also used to determine the effect of 
compounds onEphB 4 activity. 

[00180J HEK293 cells stably expressing V5-epitope tagged EphB 4 are grown to -75% 
confiuency, and then incubated for 1 hr at 37 °C in low serum media (Optimem) containing 
test compound. Cells are stimulated for 10 minutes at 37 °C with 500ng/ml EphrinB 2 /Fc 
chimera and 50ng/ml goat-anti-human IgG (FC specific) in low serum media containing test 
compound. Cells are washed in ice^old PBS, lysed, and protein assays are performed on the 
cleared lysates. Equal protein amounts of each sample are subjected to SDS-PAGE and 
western blotting with either an anti-phosphotyrosine antibody or an anti-V5 antibody to 
control for total amounts of V5-tagged EphB* in each lysate. 

EXAMPLE 9. PDGF-Ra Ceujular Assay 

[00181] The following cell-based assay may be used to determine the effect of 
compounds on PDGF-Ra activity. 

[00182] HEK293 cells are grown to about 75% confiuency in DMEM media with 10% 
fetal calf serum. Cells are transiently transfected whh DNA encoding V5-epitope tagged, 
full-length PDGF-Ra using Lipofectamine reagent. After incubation for approximately 16 
his at 37degrees, cells are incubated in low serum media (Optimem) containing test 
compound diluted 1:500 from a stock solution in 100% DMSO (yielding 0.2% final DMSO). 
To screen compounds at a range of concentrations (e.g. 10-O.OluM), test compound is 
serially diluted in 100% DMSO and each of these serial dilutions is diluted 1:500 in Optimem 
to yield test compound in media at the desired concentration with 0.2% DMSO final. Cells 
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are washed in ice-cold PBS, lysed* and protein assays are performed on the cleared lysatcs. 
Equal protein amounts of each sample are subjected to SDS-PAGE and western blotting with 
either an anti-^hosphotyrosine antibody or an anti- V5 antibody to control for total amounts of 
V5-tagged PDGF-Ra in each lysate. 

EXAMPLE 10. Biochemical assay 

[00183] The following assay is a standard biochemical assay used to test activity of 
compounds as inhibitors of c-Kit, VEGF-R2, and Tie-2 kinase activity. 
[00184] Test compounds arc diluted 1:20 from an original 20 fiM DMSO stock and 
incubated with recombinant c-Kit (10 ng), Tie-2 (6 ng), or VEGF-R2 (1 ng) enzyme 
(ProQinase GmbH, Germany), biotinyiated peptide (PTK peptide 2, Promega) in Cell 
Signalling kinase buffer (c-Kit and Tie-2) or Upstate Kinase buffer (VEGF-R2) and 5 cd of 
ATP (final concentrations: 50 jiM (50 jiM for the VEGF-R2 assay, 60 [aM for die Tie2 
assay, and 150 \iM for the c-Kit assay) for 60 minutes at room temperature. The final assay 
volume is 25 jJ. After the 60 minute incubation Streptavidin-APC Detection Mix, which 
includes 1 nM LANCE Eu-W1024 labeled anti-phosphotyrosine antibody PT66 (Perkin- 
Elmer, cat #AE>0068) and 20 nM SA-APC (based on the SA moiety), is added. The reaction 
plates are incubated at room temperature for at least 15 minutes after SA-APC detection mix 
addition. The reaction plates are then read on an Envision plate reader (Perkin-Elmer) with 
605nm excitation 615 nM and 640nm emission wavelengths. 

[00185] For a negative control, i.c. a readout in which the kinases are not inhibited, the 
assay is run without any test compound added. Staurosporine, a general kinase inhibitor, is 
used as a positive control. 

[00186] IC50 values are determined from an 11 -point saturation binding curve for test 
compounds that show significant inhibition of one of the tyrosine kinases. In these assays 
concentration of test compound ranges from 10 jiM to 20nM. Equilibrium binding 
parameters are determined by fitting the allosteric Hill equation to the measured values with 
the aid of the computer program, such as FitP™ (BIOSOFT, Ferguson, MO). 

EXAMPLE 11. Western Blot 

[00187] Tumor cells, such as MCF-7 or HCT-15 cells (both from ATCC, Manassas, 
VA), are grown to -50-70% confluency and are subsequently incubated for 4-48 hr at 37 °C 
in DMEM media containing 20 pM test compound. Cells are washed in ice-cold PBS, lysed, 
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and spun at 10,000 x g for 10 minutes to removes cellular debris. Protein concentration of 
the cleared lysates is determined using a commercially available protein assay, such as the 
Piece BCA assay. Equal protein amounts, approximately 30 pi/ lane are loaded onto an SDS- 
PAGE gel Proteins are transferred via electrophoresis to nitrocellulose membrane for 
western blotting. Blots are analyzed for depletion of an HSP90 substrate protein, such as 
ErbB2 (Anti-ErbB2: Santa Cruz #SC-284), and increased levels of HSP70 (Anti~HSP70, 
Transduction Labs #610608). An antibody against a protein that is not an HSP90 client 
protein, such as PKA (Anti-PKA Transduction Labs #610980), is used as a loading controL 
Detection is via a horseradish peroxidase (HRP)-conjugated second antibody. 

EXAMPLE 12. Tumor Cell Monolayer Proufhration Assay: 

[00188] Test compounds are diluted to 1% DMSO, final concentration, and incubated 
with 3-5 x 10 3 tumor cells (for example MCP-7 or HCT-1S cells) in a final volume of 200 pi 
for 5 days. CELLTTTER 96 AQUEOUS ONE Solution Cell Proliferation Assay (Promega, 
Madison WI), a colorimetric assay for determining the number of viable cells is used to 
quantitate cell growth. In this method, 10-20 \i\ MTS reagent is added to each well according 
to manufacturer's instructions, plates are incubated at 37°C and read at OD 490 nm. During 
the incubation period living cells covert the- MTS reagent to a fbrmazan product which 
absorbs at 490 nm. Thus the 490 nm absorbance is directly proportional to the number of 
living cells in culture. 

[00189] For saturation binding analysis cell proliferation is response to a range of test 
compound concentrations is determined, for example 6 or 11 test compound concentrations, 
from 10 |iM to 20nM may be used. Equilibrium binding parameters are determined by fitting 
the allosteric Hill equation to the measured values, 

EXAMPLE 13. Test Results 

[00190] All compounds described in Example 6 were tested in the assay for EphB 4 
activity given in Example 7, and found to exhibit an ICsoof 1 micromolar or less- hi certain 
embodiments, compounds disclosed in Example 6 exhibited an IC50 of 500 nM or less in this 
assay. Jh certain embodiments, compounds exhibited an IC50 of 100 nM or less in this assay. 
Certain compounds of Examples 6 were tested in the assay for PDGF-Ra activity given in 
Example 9, and found to exhibit an IC50 of 500 nM or less in this assay. In certain 
embodiments, the compounds described in Example 6 were tested in the assay for c-Kit 
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activity described in Example 10 and found to exhibit an IC 5 u of 1 micromolar or less. In 
certain embodiments, these compounds exhibited an IC50 of 500 nM or less in the assay for o 
Kit activity. In certain embodiments, the compounds disclosed in Example 6 exhibited an 
ICso of 100 nM or less in this assay. Certain compounds described in Example 6 were also 
tested in the assay for VEGFR-2 activity given in Example 10. In certain embodiments, the 
compounds were found to exhibit an IC50 of 1 micromolar or less. In certain embodiments, 
the compounds exhibited an IC50 of 100 nM or less in this assay. In certain embodiments, the 
compounds exhibited an IC50 of 50 nM or less in this assay. Certain compounds described in 
Example 6 were also tested in the assay for Tie-2 activity given in Example 10 and found to 
exhibit an IC50 of about 1 micromolar or less. Certain compounds disclosed in Example 6 
exhibited an IC50 of 500 nM or less in this assay. 

[00191] While certain embodiments have been shown and described, various 
modifications and substitutions may be made thereto without departing from the spirit and 
scope of the invention. Accordingly, it is to be understood that the present invention has been 
described by way of illustration and not limitations. 
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CLAIMS 

What is claimed is: 

1. A compound having the Formula I 




Formula I 

wherein: 

a is 0, 1,2, or 3; 

Ri is independently chosen from hydroxy, uttio, cyano* amino, amido, sulfonamido, halo, - 
CHO, -COOH, Q-Cealkyi, such as C 3 -Qcycloalkyl, C 2 -Q alkenyl, CrQ alkynyl, 
Ci-Cs alkoxy, CTcyuloalkyI, mono- and di(d-C6 alkyI)amino, mono- and diCCi-Q 
alkylJaminolCi-Qalkyl), C z -Q>haioalkyl, Q-Q^oalkoxy, (Ci-Qalkoxy^r 
Cealkoxy, amino(C5-C6alkyl), CrCealkylthio, oxo, heteroaryi, and ~(C=0)Ri3 
wherein Ru is chosen from C r Q alkyl, such as C 3 -C«5cycloalkyl, CvcycloalkyL, C2- 
Q alkanoyl, Q-Qalkoxycaibonyi, heterocycloalkyl, phenyl, and heteroaryi; 

R 3 is chosen from hydrogen optionally substituted Cr-Qs alkyl, such as optionally substituted 
Ca-QcycloalkyU optionally substituted C 7 cycloalkyl, optionally substituted 
(heterc^ycIoalkj^Co-Qaliyl, and optionally substituted Oieteroaryl)Co-C4alkyl; 

Ais 1, 2, 3,or4; 

Zi is -CR4R5- wherein each R4 and R 5 is independently chosen from hydrogen, Q-Qs alkyl, 
and halo; 

Z2 is a divalent linking group chosen frompara-phenylene, meta-phenylene, ottho-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R 2 -Q-, 
where 

Qis 

O 

— N — C — -fjl — 
Re F*7 
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wherein and R 7 are each independently chosen from hydrogen; Q-Q aJkyl; optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisO,Sor-CH 2 -:and 

R 2 is chosen from optionally substituted d^alkyl, such as optionally substituted Car 
CTcycioalkyl, opiionally substituted (C 3 <?7cycloaUcyI)CrC7 alfcyl, optionally 
substituted heterocycloalkyl, optionally substituted (heterocycloalkyl)C r Qi alkyl, 
optionaQy substituted (Ci^alkoxyX^o-CealkyU optionally substituted (C r 
QalfcoxyKrQalkoxy, optionally substituted phenyl, and optionally substituted 
heteroaryl. 

2. A compound of Claim 1 „ wherein Z2 is meta-phenylene substituted with 

R 2 -Q-. 

3. A compound of Claim 1 or 2, wherein R$ and R7 are each independently 
chosen from hydrogen and methyl. 

4. A compound of Claim 3, wherein Re and R7 are hydrogen. 

5. A compound of Claim 1,2, or 3 wherein X is O. 

6. A compound of any one of Claims 1 to 5, wherein A is 1: and R4 and R 5 are 
hydrogen. 

7. A compound of any one of Claims 1 to 6, wherein R 3 is chosen from hydrogen 
and CrC 4 alkyL 

8. A compound of Claim 7, wherein R 3 is hydrogen. 

9. A compound of any one of Claims 1 to 8, wherein n Ls 0 and Ri is absent. 

10. A compound of any one of Claims 1 to 9, wherein R2 is chosen from phenyl 
and heteroaryl, each of which is optionally substituted. 
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U. A compound of any one of Claims 1 to 10, wherein Ri is chosen from 
hydroxy, cyano, halo, Q-Aalkyl, d-C 2 alkoxy, Ci-C^aloalkyl, and Q-Cshaloalkoxy. 



12. A compound of Claim 11, wherein Ri is chosen from halo, methyl, and 
methoxy. 

13. A compound of Claim 1 wherein 

XisCS.orCHu; 
n is 0, 1,2, or 3; 

each occurrence of R t is independently chosen from hydroxy, nitre, cyano, amino, amido, 
sulfonamido, halo, -CHO, -COQH, C-Cealkyl, such as C 3 -Q;cyeloalkyl, C r C$ 
alkenyl, C 2 -C 6 alkynyl, Ci-Cg alkoxy, C 7 cycloalkyl, mono- and di(Ci-C6 alkyl)amino, 
mono- and di(Ci-C6 alkyl)ammo(Ci-C6alIcyl), Q-Cehaloalkyl, Ci-Qhaloalkoxy, (C 2 - 
Cr,alkoxy)Ci-C6alkoxy, aminoCC-Cealkyl), Ci-Qalkytlhio, oxo, heteroaryl, and- 
(C=0)Rt3 wherein R u is cbosen from CiQ alkyl, such as CyCecycloalkyl, 
Ccycloalkyl, C 2 -C 6 alkanoyl, Q-Qalkoxycarbonyl, heterocycloalkyl, phenyl, and 
heteroaryl; 

Aisl, 2, 3, or 4; 

Z1IS-CR4R5-; 

each of R4 and R 5 is independently chosen from hydrogen, Ci-Qalkyl, and halo; 
Zj is a meta-phenylene divalent linking group; 

Re and R 7 are each independently chosen from hydrogen and methyl; and 

R2 is chosen from phenyl and heteroaryl, each of which is optionally substituted. 

14. A compound of Claim 1 wherein 
XisO,S.orCH 2 ; 
nisO, L2,or3; 

each occurrence of R t is chosen from hydroxy, cyano, halo, Ci-C 2 alkyl, C r C 2 alkoxy, Ci- 
Czhatoalkyl, and C r C 2 haloalkoxy; 
A is 1; 

Zjis-CR^RsS 

R4 and R 5 are both hydrogen; 

Z 2 is a meta-phenylene divalent linking group; 

Re and R 7 are each independently chosen from hydrogen and methyl; and 
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r 2 is chosen from phenyl and heteroaryl, each of which is optionally substituted. 



15. A compound of Claim 1 wherein 
XisO,S,orCH 2 ; 
n is 0 and Ri is absent; 

A is 1; 

Ziis-CFURs-; 

R4 and R 5 are both hydrogen; 

Z 2 is a meta-phenylene divalent linking group 

Re and R 7 are each independently chosen from hydrogen and methyl; and 

R 2 is chosen from phenyl and heteroaryl, each of which is optionally substituted 

16. A compound of Claim 1 chosen from 

l-(2-Metay-5-trffluoror^ 
a]pyrazm-6-yl]-phenyl}-urea; 
H5-Chloro-2<nemoxy.phenyim^ 
phcnyl}-urea; 

^2-CMor^5-trrauorom^^ 

a]pyra2in-6-yl]-phenyl}-urea; 

H2-Huoro-5-trmuoron*^ 

6-yl]^)henyl}-urea; 

l-[2<2-Meuioxy^moxy)-54rfflu^^ 

iniidazo[l>a]pyrazin-6-yl3-phenyl}-UTea; 

H2-Memoxy-5-mtro-pbeny«^^^ 
phenyl}-urea; 

HS^S^idm^ytaemoxy^ 
pbenyl)-urea; 

l<2,4-Dirnemoxy-5-trmuoromethyl-phenyl>3-{3-[8-(pyridm^^ 

a]pyrazin-6-yl]-phenyl}-urea; 

H5-raoro-2,4^emoxy-pte^ 

yl]-phenyl)-urea; 

l<3^yano-phenyl>3-{3-r8-(^yridm^-ymiemoxy)-.tmid^ 
urea; 
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H2,4-Dietfcoxy~5-^ 
a]pyrazin-6-yI]^henyl}-urea; and 
K5-(^oro-2~metboxy^^ 
a]pyraztn-fHyl]-phenyl}-urea. 

17* A compound having the Formula I 




Formula I 

wherein: 

n is 0, 1, 2, or 3; 

R L is independently chosen from hydroxy, nitro, cyano, amino, ainido, sulfoaamido, halo, - 
CHO, -COOH, Ci-QalkyU such as Ca^cycloalkyl, CrC 6 alkenyl, CH* alkynyl, 
Ci-Ca alkoxy, C-Tcycloalkyl, mono- and di(CrC5 alkyI)ainino, mono- and di(C r C6 
aIkyl)amino(Ci-C6alkyl), Ci-Cehaloalkyl, Q-Qhaloaikoxy, (Q<<5alkoxy)Ci- 
Cealkoxy, amino(Ci-C6alkyl), C r Qalkylthio, oxo, heteroaryl, and ~(0=0)Ri3 
wherein R13 is chosen from Ci-Q alkyL such as Cs-Qcycloalkyl, CTcycloalkyl, C2-Q 
alkanoyl, Ci<«alkoxycarbonyL heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted d-Q alkyl such as optionally substituted 
C 3 -Qcycloalkyl, optionally substituted Cycycloalkyl, optionally substituted 
(h^CTOcycloalkyl)C(rC4alkyl, and optionally substituted (heteroarylX^o-QalkyU 

Ais3or4; 

Zi is -CR4R5- wherein each R4 and R 5 is chosen from independently hydrogen, Q-Q alkyl, 
and halo; 

Z2 is a divalent linking group chosen from para-phenylene, msta-phenylene, ortho-phcnylene, 
and naphthylene, said divalent linking group being substituted with one group Rr CK 
where 

Qis 
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-rhr 

wherein Re and R 7 are each independently chosen from hydrogen, Ci-Ct alkyl, optionally 

substituted phenyl, and optionally substituted hetcroaryl; 
XisNR; 

R is chosen from hydrogen, Ci-Q alkyl, such as Ca-Cecycloalkyl, CTcycloalkyl, amino(C f -C<s 
alkyl), Ct-C 3 haloalkyl, Ca-Qalkenyl, CrQ alkynyl, optionally substituted phenyl and 
optionally substituted hcteroaryl; and 
R 2 is selected from substituted Cj-C 7 alkyl, such as substituted C 3 -C7cydoalkyl, substituted 
(C 3 -C7cycloalkylX^i-C7 alkyl, substituted hctcrocycloalkyl, (heterocycloalkyl)Ci-C 2 alkyl, 
substituted (Q-C^lkoxy)CVQalkyl, substituted (Q^alkoxyJCrQalkoxy, substituted 
phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with 

1 

one or more substituents chosen from hydroxy, -CHO, -COOH, -CONH2, and -CONHOH, 
optionally substituted C2-Q5 alkenyl, optionally substimted C 2 -C«5alkynyl, optionally 
substituted Ci-Cchydroxyalkyl. optionally substituted CrCehydroxyalkoxy, (mono- and di- 
Q-CealkylaminoK^i-Qalkoxy, optionally substituted mono- and di(Ci-Ce alkyl)ainuio(Ci- 
Qalkyi), optionally substituted (C]-C6alfcoxy)(Ci-C<^lamino)Co-Qallcyl, optionally 
substituted (Ci-C^aIkoxy)(C r C6alkoxy)Ci-C6alkoxj', optionally substituted heterocycloalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, optionally substimted -C r 
Qallq*(C=0)OR8, optionally substituted -Qr<^alky1(C=0)NR8R 9 , optionaUy substimted - 
Q-QialkylNRgCSO^R* optionally substituted -Co-C6alkylNR8(C=0)R 9 , optionally 
substimted -Co-Qialkyl(S02)RR. optionaUy substimted -C r CtfalkylNR s (C=0)NR 9 R)o where 
Ra, Rs, and Rio are independeutiy chosen from hydrogen, hydroxy, Ci-Qalkyl, Cj-C6alkoxy, 
C 3 -C7cycloalkyI, and heterocycloalkyl, -L~G, where L is chosen from optionally substituted 
d-Qalkyl, optionally substituted Co-C 2 alkoxy, -(C=0)-, and optionally substimted -(Ci- 
C 2 alkylXC=0)-, and G is chosen from optionally substimted heterocycloalkyl, optionally 
substituted C 3 -C7cycloalkyl, optionally substituted aryl, and optionally substimted heteroaryl, 
except that -L-G is not -O-phenyl; and 

wherein said substituted phenyl and substimted heteroaryl, are each further optionaUy 
substimted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
sulfonamido, halo, Q-Q alkyl, such as C 3 -C7cycloalkyl, (Ci-Q alkoxyJQrQalkyl, (Q- 
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Qalkoxy)C;-C 6 alkoxy, CTcycloalkyl, aminoC.-Oialkyl, mono- auddi(CrC« alkyl)amino, C r 
Cehaloalkyl, C-Cehaloalkoxy, Q-Cealkenyt Ca-Qsalkynyl, CrCealkylthio, oxo, Q- 
Qalkylester, phenoxy, and-(C=0)R 13 , wherein Ri 3 is chosen fromC^ alkyl, such as C r 
Qicycloalkyl, CTcycloalkyl, Q-Q alkanoyl, C^alkoxycarbonyl, heterocycloalkyl, and 
heteroaryl. 

18. A compound of Claim 17, wherein Zz is meta-phenylene substituted with R 2 - 

19. A compound of Claim 17 or 18, wherein Re and R 7 are each independenuy 
chosen from hydrogen and methyl. 

20. A compound of Claim 19, wherein Re and R 7 are hydrogen. 

21 . A compound of any one of Claims 17 to 20, wherein R is chosen from 
hydrogen; C,-Q alkyl, such as C 3 -C^ycloalkyl, Ccycloalkyl, aminoCQ-Ce alkyl), C r 
Qhaloalkyl, QrCealkenyl, and C2-C5 alkynyl. 

22. A compound of Claim 21, wherein R is chosen from hydrogen and d-Qalkyl; 
or R is aminoCCi-Qalkyl). 

23. A compound of Claim 22, wherein R is hydrogen. 

24. A compound of any one of Claims 17 to 23, wherein R 3 is chosen from 
hydrogen and Ci-Qalkyl. 

25. A compound of Claim 24, wherein R 3 is hydrogen. 

26. A compound of any one of Claims 17 to 25, wherein n is 0 and Ri is absent 

27. A compound of any one of Claims 17 to 26, wherein R 2 is chosen from phenyl 
and heteroaryl, each of which is optionally substituted. 
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28. A compound of any one of Claims 17 to 27, wherein Ri is chosen from 
hydroxy, cyano, halo, Ci-Ctflkyi Ci-Qalkoxy, Ci-C 2 haloalkyl, and Q-Qbaloalkoxy. 

29. A compound of salt of Claim 28, wherein R[ is chosen from halo, methyl, and 
methoxy. 

30. A compound chosen from 
l-(3-{8-[(Pyndm^-yIn^ 

1^3-<^oio-phenyl>3K3-{8-[(pyridin^ylme^ 

phenyl)-urea; , 

l-(4-Methyl-3-trinuorora^ 

u]pyrazin-6-yl}-phenyl)-urea; 

I^5<Moio-2-methoxy-pheny^ 

a]pyrazin-6-y[ } -phenyl)-urea; 

H2-ChIor<v5-trinuorom^ 

a]pyrazin-6-yl}-phenyl)-urea; 

l-(2-Fluoro-5-trffluoromethy^ 

imidazotl ,2-a]pyrazin-6-yl]-phenyl}-urea: 

a]pyrazin-6-yl]-phenyl}-urea; 
K2-CMoro-5-trffluonMne^ 
imidazo[l ,2-a]p5Tazin-6-yl]-phenyl}-urea; 
1 -{3-[8-(2-Pyridin^yl^thyte^ 
trifl uoromethyl-pbenyi)-airea; 

1^5^oro-2-methoxy-phenyl)-H3^ 

6-yl]-phenyl}-area; 

1^2-Huoro-54rifluorora^ 

a]pyrazin-6-yl}-phenyl)-urea: 

l-(2-MWhaxy-54rifta^^ 

a]pyrazin-6-yl}-phenyl)-urea; 

l-(2-Methoxy-5-lrifluorom^ 

imidazo[ 1 ,2-a]pyrazin-6-yl]-phenyl} -urea; 

l-(2-Methoxy-5-niax)-pheny 

a]pyrazin-6-yl]-phenyl}-urea; 
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a]pyrazin-6-yI}-pIieoyl)-tirea 

l-(348-[(Pyri(Iin^y]inethyl> 

tdchloro-pheoyl)-urca; 

l-(5-CMoro-2,4-dimethoxy-ph^^ 

imidazo[l ,2-a]pyrazin-6-yl]-phenyl } -urea; 

l-(3-[8-(Methyl-pytidm-4-y^ 

trichloro-phenyl)-urea; 

l_(2-Methoxy-5-mtro-pheny^ 

6-yl}-pheiiyl>urea; 

l^-Efiu*y-5-triflm»^ 

a]pyrazin-6-yl} -phenyl)-urea; 

l-(2-lsopioooxy-5-tiffl«oromeaiyl-plienyl) 

imidazo[l^-a]pyrazin-6-yl}-plieayl)-urea; 

H2^Dimedioxy-5-trmuoromethyl-phenyl)-3-(3-{8-[(pyria%^ 

imidazotl^-alpyrazin^-ylJ-pheQyO-urea; 

imidazo[l ,2-a]pyrazin-6-yl]-phenyl } -urea; 

H4-Ethoxy-3-trifluoron^ 

a]pyra7jn-6-yl ) -phenyl)-uiea; 

l~(5-CMoro-2-pheaoxy-pheaylW 

a]pyrazin-6-yl}-pbeQyl)-urea; 

l-(4-Huoro-3-trifluororae^^ 

a3pyrazin-6-yl} -phenylVurea; 

1-[2-(2-Mettioxy-ethoxy)-5-trm^^^ 

imidazo[l ,2-a]pyrazin-6-yl } -phenyl)-urea; 

l-[2-(2-Methoxy-etfaoxy>5-tr^^ 

amino)-imjdazo[l,2-a]p)ia2iii-6ryJ]-phenyl}-iJrea; 

l-(24-Diethoxy-5-trffluoromet^^^^^ 
imidazo[l ^-a]pyxazin-6-yl } -phenyl>-iirea; 

H2,4-Dietooxy-5-mfluorom^ 
imid^zo[l>a]pyrazin-6-yl]-phenyl}-urea; 
H2-<2-Hydroxy-ethoxy)-5-trifl^^ 
inuda2»[l>a3pyraziQ-6-yl}-phenyl>urea; 
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{2-[3<3-{8-[(Pyridii*4-yli^^ 

tiifluororaetjiyl-phenoxyj-acetic acid; 

l-[2-(2-Methylaminc-ethoxy)^ 

amino34nudazo[l,2-a]pyraziii-6-yl}-phenyl>-urea; 

l-[2K2-Dimethylanuno^tboxy)-5-^^ 

amiao3-iinidazo[l,2-a]pyraziii-6-yl}-pheayl)uiea; 

H3^Joro^hy(koxymetbyl-ph^^^ 

a]pyrazin-6-yl}-phenyl)-«r6a; 

l-[5^oro-2<ll,3]dioxolan-2-ylm^^ 

unidazo[l,2-a]pyrazin-6-yl}-pheayl>urea; 

l-[5<Moro-2K24iydroxy^oxy>p^^ 

inddazo[l,2-a]pyrazixi-6-yl}-phen54)-utea; 

l-[5<Moro-2K2-methylara^^ 

imidazo[l>a]pyraziii-6-yl}-phenyl)-urea; 

l-[5^oro-2-(2^ethylamino^^^ 

imidazo[l^-a]pyrazin-6-yl}-phenyl>iJrea; 

l-[2-@4»iperazin-l-yl^ox^^^ 

amino]-imida2o[l^-a]pyrazin-6-yl} -phenyl>uiea; 

l-[2-(2-Morphoto^-yl-ethoxy^ 

amino]-imidazo[i,2-a]pyrazm^j4}-phenyl)^rea; 

H2^34Iydroxy-propoxy)-5-trifluoro^^ 

inudazo[l>a]pyraziii-6-yl}-phenyl)-uiea; 

l-[2K3-Methylainiao-propoxy)-5-trifluorometbyl-phenyl]-3<3-{8-[(p^ 
amjno]-imidazo[l f 2-a]pyrazin-6-yl}~phenyl)-urea; 
l-[5<Horo-2<3-hydroxy-propoxy>phe^^^^ 
imidazotl^-alpyrazin-S-yU-phenyl^urea; 

8-[(2-Ammo-elliyi)-pyrid^ 
(4-inethoxy-3-tiifluoromethyl-phenyl)-urea; 

H3-{8-[(Pyri(lk^ylmethyl)-ai^^ 
pyiroUdk-l-yl^thoxy)-5-tri£luoromethyi-phenyi]-urea; and 

H2-HydiTOy-5-trifluoromet^^ 
a]pyrazin-6-yl} -phenyl)-urea. 



95 



WO 2005/019220 



PCT/US2004/025884 



31 A compound of any one of Claims 1 to 30, wherein the compound exhibits an 
IC50 of 1 micromolar or less in a standard in vitro assay of EphB 4 kinase activity. 

32. A compound of Claim 31, wherein the compound exhibits an IC50 of 500 
nanomolar or less in a standard in vitro assay of EphB4 kinase activity. 

33; A compound of Claim 32, wherein the compound exhibits an IC50 of 100 
nanomolar or less in a standard in vitro assay of EpbB4 kinase activity. 

34. A compound of any one of Claims 1 to 33, wherein the compound exhibits an 
IC50 of 500 nanomolar or less in a standard in vitro assay of PDGP-Ra kinase activity. 

35. A compound of any one of Claims 1 to 34, wherein the compound exhibits an 
IC50 of 500 nanomolar or less in a standard in vitro assay of c-Kit activity. 

36. A compound of Claim 35, wherein the compound exhibits an IC50 of 100 
nanomolar or less in a standard in vitro assay of c-Kit activity. 

37. A compound of any one of Claims 1 to 36, wherein the compound exhibits an 
IC 50 of 1 micromolar or less in a standard in vitro assay of VEGFR-2 activity. 

38. A compound of Claim 37 wherein the compound exhibits an IC50 of 100 oM 
or less in a standard in vitro assay of VEGFR-2 activity. 

39. A compound of any one of Claims 1 to 38, wherein the compound exhibits an 
IC50 of 1 micromolar or less in standard in vitro assay of Tie-2 activity. 

40. A compound of Qaim 39, wherein the compound exhibits an IC50 of 500 nM 
or less in a standard in vitro assay of Tie-2 activity. 

41. A pharmaceutical composition, comprising a compound of any one of Claims 
1 to 40, together with at least one pharmaceutically acceptable carrier or excipient 
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42. A pharmaceutical composition of Claim 41 , wherein the composition is 
formulated as an injectable fluid* an aerosol, a cream, a gel, a tablet, a pill, a capsule, a syrup, 
ophthalmic solution, or a transdermal patch. 

43. A method of treating a patient having a disease or disorder responsive to 
kinase activity modulation comprising administering to the patient a therapeutically effective 
amount of a compound of any one of Claims 1 to 42. 

44. The method of Claim 43 wherein the patient is a human. 

45. The method of Claim 43 wherein the patient is a cat or dog. 

46. A method of any one of Claims 43 to 45 wherein the disease or disorder 
responsive to kinase activity modulation is chosen from cancer and diseases characterized by 
a change in angiogenesis. 

47. The method of Claim 46, wherein the disease characterized by a change in 
angiogenesis is chosen from cancerous tumor, macular degeneration, and diabetic 
retinopathy. 

48. The method of any one of Claims 43 to 47 wherein the compound is 
administered orally, intraveneously, or transdermally, 

49. A packaged pharmaceutical composition, comprising the pharmaceutical 
composition of Claim 41 or 42 in a container; and instructions for using the composition to 
treat a patient suffering from a disease or disorder responsive to kinase activity modulation of 
one or more tyrosine kinase. 

50. The packaged pharmaceutical composition of Claim 49 wherein the disease or 
disorder responsive to kinase activity modulation is chosen from cancer and diseases 
characterized by a change in angiogenesis. 
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51. The packaged pharmaceutical composition of Claim 50 wherein me disease 
characterized by a change in angiogenesis is chosen from cancerous tumor, macular 
degeneration, and diabetic retinopathy. 

52. A method of modulating EphB 4 kinase activity, the method comprising 
contacting cells expressing EphB 4 kinase with a compound of any one of Claims 1 to 40 in an 
amount sufficient to detectably inhibit EphB 4 kinase activity in vitro. 

53. A method of modulating VEGF-R2 activity, the method comprising contacting 
cells expressing VEGF-R2 with a compound of any one of Claims 1 to 40 in an amount 
sufficient to detectably inhibit VEGF-R2 activity in vitro. 

54. A method of modulating c-Kit activity, the method comprising contacting 
cells expressing c-Kit with a compound of any one of Claims 1 to 40 in an amount sufficient 
to detectably inhibit c-Kit activity in vitro. 

55. A method of modulating Tie-2 activity, the method comprising contacting 
cells expressing Tie-2 with a compound of any one of Claims 1 to 40 in an amount sufficient 
to detectably inhibit Tic-2 activity in vitro. 

56. A method of modulating PDGF-Ra activity, the method comprising contacting 
cells expressing PDGF-Ra with a compound of any one of Claims 1 to 40 in an amount 
sufficient to detectably inhibit PDGF-Ra activity in virro. 

57. A method of modulating at least one of VEGF-R2, EphB4, Tie-2, PDGF-Ra, 
and c-Kit activity, the method comprising contacting cells expressing at least one of VEGF- 
R2, EphB4, Tie-2, PDGF-Ra, and c-Kit with a compound of any one of Claims 1 to 40 in an 
amount sufficient to detectably inhibit the activity of at least one of VEGF-R2, EphB*. Tie-2, 
PDGF-Ra, and c-Kit in vitro. 

58. The use of a compound for the manufacture of a medicament for the treatment 
of a patient having a disease or disorder responsive to activity modulation of at least one of 
VEGF-R2, EphB 4 , Tie-2, PDGF-Ra, and c-Kit kinase, wherein said compound is of any one 
of Claims 1 to 40. 
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59. The use of Claim 58 wherein the disease or disorder responsive to activity 
modulation is responsive to EphB 4 activity modulation. 

60. The use of Claim 59 wherein the disease or disorder responsive to EphB 4 
activity modulation is chosen from cancer and diseases characterized by a change in 
anglogenesis. 

61. The use of Claim 60 wherein the disease characterized by a change in 
anglogenesis is chosen from cancerous tumor, macular degeneration, and diabetic 
retinopathy. 

62. The use of a compound for (he manufacture of a medicament for the treatment 
of a patient having a disease or disorder responsive to activity modulation of at least one of 
YEGF-R2, EphB 4 , Tie-2, PDGF-Ra, and c-Kit kinase, wherein said compound is of Formula 
I 




wherein: 

n is 0,1, 2, or 3; 

R t is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamide, balo, - 
CHO, -COOH, Ci-Cealkyl, such as Cs-Qcyeloalkyl, C 2 -C 6 alkenyU Ca-C* alkynyl, 
C-Ce alkoxy, Ccycloalkyl, mono- and di(Ci-Ce alkyl)amino, mono- and di(Ci<^ 
allcyl)attiino(C l -C 6 alkyl), Ci-C^baloalkyl, d-Cfihaloalkoxy, (CrQalkoxy)C r 
Csalkoxy, anmoCQ-Qalkyl), C-Qsalkyithio, oxo, heteroaryl, and -<C=0)R 13 
wherein R J3 is chosen from d-Q alkyL such as C 3 -Qcycloalkyl, Ccycloalkyl, C 2 - 
Ce alkanoyl, C r QaIkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 
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R 3 is chosen from hydrogen, optionally substituted Ci-Ce alkyl, such as optionally substituted 
C3-C6, optionally substituted C 7 cycloa]kyl, optionally substituted 
(heterocycloalkyl)Co-C4alkyl, and optionally substituted (heteroaryl)Qr€ 4 alkyl; 

A is 1,2, 3 or 4; 

Zi is -CR4R5- wherein each R4 and Rs is independently chosen from hydrogen, Ci-Q alkyl, 
and halo; 

Z2 is a divalent linking group chosen from para-pheoylene, meta-phenylene, ortho-phenylcnc, 
and naphthykne, said divalent linking group being substituted with one group R2-Q-, 
where 

Qis 

o 

wherein R6 and R 7 are each independently chosen from hydrogen; Ci-Q alkyl; optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisNR; 

R is chosen from hydrogen, Ci-Q alkyl, such as C 3 -C<5cyctoalkYl, Qrcycloalkyl, aminoCCi-Q; 
alkyl), Ci-C3haloalkyl, C^Qalkcnyl, C 2 -Qi alkynyl, optionally substituted phenyl and 
optionally substituted heteroaryl; and 

R 2 is selected from substituted Ci-C 7 alkyL such as substituted C 3 -C 7 cycloalkyl, substituted 
(C 3 -C7cycloalkyl)Ci-C7 alkyl, substituted heterocycloalkyl, (heterocycloalkylX^rQ 
alkyl, substituted (Ci-Q^oxy)Q-C6alkyl, substituted (Q-Qalkoxy)Ci-(^alkoxy, 
substitoted phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with one or 
more substituents chosen from hydroxy, -CHO, -COOH, -CONH* and -CONHOH, 
optionally substituted CrQ> alkenyl, optionally substituted CrC&ukynyl, optionally 
substituted Ci-Qhydroxyalkyl, optionally substituted Ci-Qhydroxyalkoxy, (mono- 
and di-Ci<^alkylamino)Ci-C6alkoxy, optionally substituted mono- and di(Ci-Q 
alkyi)animo(Ci-Qalkyl), optionally substituted (Ci-Qalkoxy)(Ci-Cfialkylamino)Co- 
Cealkyl, optionally substituted (Ci-C 6 alkoxy)(Ci-C 5 alkoxy)C 1 -C 6 alkoxy, optionally 
substituted heterocycloalkyl, optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted -Ci-C6alkyl(C=OPR8, optionally substituted -Or 
Qalkyl(C=0)NRHR9. optionally substituted -Ci-CealkylNRsCSO^Rg, optionally 
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substituted <VCoalkylNR«(C=0)R9, optionally substituted -QrQalk>'l(S0 2 )R8, 
optionally substituted <VQalkylNR8(&=O)NR 9 Ri 0 where R*, and R 10 are 
independently chosen from hydrogen, hydroxy, Q-Qalkyl, Ci-Qalkoxy, C r 
CTCycioalkyl, and heterocycloalkyl, -L-G, where L is chosen from optionally 
substituted d-C 2 alkyl, optionally substituted Q-O>alkoxy 9 -(00)-, and optionally 
substituted KQ^alkylXOO)-, and G is chosen from optionally substituted 
heterocycloalkyl, optionally substituted QrQcycioalkyl, optionally substituted aryl, 
and optionally substituted heteroaryl, except that -L-G is not -O-phenyl; and 
wherein said substituted phenyl and substituted heteroaryl, are each further optionally 

substituted with one or more substituents chosen from hydroxy, nhro, cyano, amino, 
sulfonamido, halo, Ci-Q alkyl, such as C r C 7 cycIoalkyl, (C V C* alkoxy)Co-Qjalkyl, 
(Ci-Qalkoxy)CrC6alkoxy, CTCycioalkyl, aminoCi-Qalkyl, mono- anddi(C r C<5 
alkyl)amino, CrQWoaDcyl, C t -Q>haloalkoxy, Co-Qalkenyl, C 2 -Qalkynyl, C r 
Qalkylthio, oxo, Cj-Qalkylester, phenoxy, and -(C=0)R 13:i wherein R t3 is chosen 
from Q-Ce alkyl, such as C 3 -Qcycloalkyl, CTCycioalkyl, QrCs alkanoyl, Q- 
Qalkoxycarbonyl, heterocycloalkyl, and heteroaryl 

63. The use of Claim 62, wherein said disease or disorder is characterized by 
aogiogenesis supporting solid tumor growth or dysregulated local vascularization, 

64. The use of Claim 62, wherein Z2 is meta-phenylene substituted with R 2 -Q-. 

65. The use of any one of Claims 62 to 64, wherein R6 and R 7 are each 
independently chosen from hydrogen and methyl. 

66. The use of Claim 66, wherein R$ and R 7 are hydrogen. 

67. The use of any one of Claims 62 to 66, wherein R is chosen from hydrogen: 
Ci~C 6 alkyl, such as C 3 -Qcycloalkyl, C^ycloalkyl, amino(Ci-C6 alkyl), ^-Cahaloalkyl, Cr 
Qalkenyi, andC 2 -Q alkynyl. 

68. The use of any one of Claims 62 to 67, wherein R 3 is chosen from hydrogen 
andC r C4alkyl. 
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69. The use of Qaim 68, wherein R3 is hydrogen. 

70. The use of any one of Claims 62 to 69, wherein n is 0 and Ri is absent 

7 1 . The use of any one of Claims 62 to 70, wherein Ra is chosen from phenyl and 
hetetoaryl, each of which is optionally .substituted 

7Z The use of any one of Claims 62 to 71, wherein Rt is chosen from hydroxy, 
cyano, halo, d-Qalkyl, CrC 2 alkoxy, Ci-C 2 baloallcyl, and Ci^haloaflcoxy. 

73. The use of Claim 72, wherein Ri is chosen from halo, methyl and methoxy. 

74. The use of Claim 62, wherein said compound is chosen from 

l^-(^loro-phenyl)-3K3-(8^ } " 

phenyl>urea; 

l-(4~Mcthyl-3-ti^ 

a]pyra2in^yl}-phenyl>urea; 

H5<Moro-2-methoxy-phenyl>3<3^ 

a]pyrazin-6-yl}-phenyl)-urea; 

H2<liloro-54rmuoromethyI-phenyI)-3-(3-{8-[(pyri 

a]pyrazin-6-yl} -phenyl>urea; 

l-(2-Huoix>-5-t^uorome 

imidazo[l ,2-a]pyrazin-6-yl] -phenyl} -urea; 

H5-Ch1oro-2-methoxy-phenyI)-3~{ 3-[8<inethyl-pyridm^ 1 >2- 

a]pyrazin-6-yl]-phenyl}-urea; 

l-(2-OilorcK5-trffi™^^ 

imidazo[1 ^a]pyrazin-6-yl]-phenyl}-urea; 

l-(3-[8<2-Pyridin^yI-ethyl^^ 

trifluoromethyl-phenyl)-urea; 

l-(5-OilorcH2-metiioxy^ 

6-yl]-phenyl}-urea; 

H2-Huoro-5-trifluoro^^ 

a]pyra2;in-6"yl}-phenyl>urea; 
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H2-Methoxy-5-tri^ 

a]pyrazin-6-yi}-pheayl)-urea; 

H2rMfcthoxy-5-triflu^ 

imidazo[ 1 ,2-a]pyrazin-^yl>phenyl }-urea; 

l^-Methoxy-5-nitro-ph^^ 

ajpy win-6-yl]-phenyl} -urea; 

l-(5<Moro-2,4-^imefhoxy-phenyl)-3-(3-{ 8-[(p3iidin^-yImethyl)-amino]-imi(te 
a]pjTazin-6-yl }-phenyl)-urea 

H3-{ 8-[(Pyridin^yhn<^^ } -phenyl^-GAS-' 

trichloio-phenyl)-urea; 

H5-Cbloro-2/Wimetlioxy^ 

iimdazo[l,2-a3pyrazin-6-yl]-phenyl)-iiTea; 

M 3-[8-(>lethyl-p>Tidin^ 

trichlofo-phenyl)-urea; 

1 ^2-Metboxy-5Hiitro-ph^^ 

6-yl } -phenyl>urea; 

1 ^2-Ethoxy-5-trifluorometiiyI"phenyl)o-(3- { 8-[(pyridin^ylmethyl)-aiiiiiio] -iinidazo[ 1 ,2- 

aJpyrazin-6-yl } -phcnyl)-uiea; 

l-(2-Isopropoxy-5-trifluoro^ 

imidazo[ 1 ,2-a]pyrazin-6-yl } -phenyl)-urea; 

H2,4-Dimethoxy-5-t^ 

imidazot 1 ,2-a]pyrazin-6-yl } -phenyl)-urea; 

1 ^2,4-Dimethoxy-54rifluoiomethyl-pheiiyl)-3- { 3 4S-(niediyl-pyricUn^ylmethyl-aniijio)^ 

iznidazoCl^-aJpyrazin^ylJ-pheaylj-urca; 

l-(4-Ethoxy~3-trifluorom 

a]pyrazin-6-yl } -pheayl)-iirea; 

H5-ChIoro-2-phenoxy-pheayI)-3-(3-{ 8-[(pyridifl^-y^ 
a]pyrazin-6-yl } -phenyl)-urea; 

1 -(4-Ruoro-3-trifluoromethyl-phettyl)-3-(3-{ 8-[(pyridin^yImethyl)-amiiio)4TDidazo[l ,2- 

a]pyrazin-6-yl } -phenyl>iirea; 

l-|>(2-Meliioxy^thoxy)^^ 

iniidazo[l^-a]pyrazin-6-yl}-phenyl>-urea; 

l-[2-(2-Methoxy^thoxy)-5-tri^ 

amino)-imidazo[l^-a]pyrazin-6-yl]-phenyl} -urea; 
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l-(2,4-Diethoxy-5-t£ffluoro 

imidazo[l,2-a]pyra7in-6-yl}-phenyl>-urea; 

l<2,4-Dieihoxy-5-trifluoromethyl-phcayl>3-{3-[8-(methyl-p>Tidi 

imidazo[l ,2-a]pyraziQ-6-yl]-pbenyl } -urea; 

H2^2-Hydroxy-ethoxy>54rMuonmie%^^ 

imidazo[l>a]pyrazin-6-yl}-phenyl)-iirca; 

{243-(3-{8-[(P>Tidin4-ylmethyl)-ai^^ 

tafluoromethyl-phenoxyj-acetic acid; 

H2-(2-Me&ylamino-efa 

amino]-inudazo[l>a3pyi^in-6-yl}-phenyl)-urea; 

l-[2-(2-Dimetlrylamino^oxy>5-tr^^ 

amino]-injidazo[l,2-a3pyra2io-6-yl}-pbeiiyl) urea; 

l-(3<Horo-4-hy<toxymethyl-p^^ 

a]pyraziu-<J-yl}-phenyl)-iirea; 

l-[5^lorcH2K[l,3]dioxolan-2-yln^^ 

imidazori,2-a]pyrazin-6-yl}-phenyl)-uiea; 

l-[5<Moro-2-(2-hydroxy-ethoxy)-p^ 

imidazo[ 1 ^-a]pyrdzin-6-yl }-pbenyl)-urea; 

l-t5-Chloro-2-(2-me&ylamuio^^ 

imidazo[l^-a]pyrazia-6-yl}-phenyl)-urca; 

l-£5-CMoro-2-(2-4imethylanuno-etfaoxy)-phenyI]-3<3-{8-[(pyri 

imidazo[l,2-a]pyiazin-6-yl } -phenyl>urea; 

l-[2-(2-Piperazm-l-yl-ethoxy)^ 

amino]-iinidazo[l,2-a]pyra2in-6-yi}-pheoyl)-urea; 

H2-(2-Morphoua^yl<tboxy)-5-trffluo 

amino]-inu(iazo[l,2-a3pyiazin-6-yl}-phenyl>urea; 

H2^3-Hydroxy-propoxy)-5-lrifluor^^^ 

inudazo[l,2-a]pyrazia-6-yl}-phenyl)-urea; 

l-[2^34vie%laiiuno-pcopoxy)-5-^^ 

anuno]-imidazofl^-a]pyraziii-6-yl } -phenyl>urea; 

H5-Oiloro-2<3-hydt-oxy^ 

imidazo[l^-a]p>Tazin-6-y1 }-phenyl)-urea; 

1^348HX2-Amino^yl>pyr^ 

(4-methoxy-3-trifluoromethyl-phenyl)-urea-, 
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1^3-{g-[(Pyridin-4-ylmemyl)-ai^^ 
pyiioUdin"^yf^thoxy>5-trifluoroniethyl-phenyl]-iiiea; and 
l-(2-Hydroxy-5-triftuOT6n^^ 
a]pyrazm-6-yl}-phenyl)-urca. 

75. A method of modulating EphB4 Janase activity, the method comprising 
contacting cells expressing EphB4 kinase with a compound of Formula t 



wherein: 

n is 0, 1, 2, or 3; 

R, is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -COOH, CrCealkyl, such as Q-Cicycloalkyl, C 2 -Q alkenyl, C 2 -Ce alkynyl, 
Ci-Q alkoxy, C 7 cycloalkyl, mono- and diCQ-Ce aJkyl)amino, mono- and dKQ-Q; 
ali^OarninoCCi-Qalkyl), Ci-Cehaloalkyl, d-Qshaloalkoxy, (CrQalkoxyX^i- 
Qalkoxy, aminoCCi-Qalkyl), Ci-Cealkylthio, oxo, heteroaryl, and-(C=0)Ri3 
wherein Ri 3 is chosen from Ci-Q alkyl, such as Cy^ycloalkyl, CTcydoalkyl, Cr 
Ci alkanoyl, Ci-Cealkoxycarbonyl, heteiocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted CrQi alkyl, such as optionally substituted 
C 3 -C6cycloalkyl, optionally substituted CTcydoalkyl, optionally substituted 
(heterocycloalkyl)Co-C4aIkyl, and optionally substituted (heteroaryl)CVC4alkyl; 

Ais 1,2,3 or4; 

Zi is -OR4R5- wherein each R4 and R s is independently chosen from hydrogen, Ci-Q alkyl, 
and halo; 

Z2 is a divalent linking group chosen from para-phenylene, meta-phenylene, ortho-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R 2 -Q-, 



x ^(Zi)a 





Formula I 



where 



Qis 
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— N— C— N — 
Re Ry 

wherein R$ and R7 are each independently chosen from hydrogen, C1-C6 alkyl, optionally 

substituted phenyl, and optionally substituted heteroaryl; 
X is NR; 

R is chosen from hydrogen, Ci-Q alkyl, such as C 3 -C<£ycloalkyl, C 7 cycloaIkyl 9 aniino(C r C6 
alkyl), Ci-C 3 haloalkyl, C^Qalkenyl, C2-C6 aUeynyl, optionally substituted phenyl and 
optionally substituted heteroaryl; and 

R 2 is selected from substituted Ci-C7alkyl, such as substituted C3-C 7 cycloalkyl, substituted 
(C 3 -C7cycloalkyl)Ci-C7 alkyl, substituted heterocycloalkyl, (heterocycloalkylXVQj 
alkyl, substituted (Cj^ealkoxyX^ealkyi^substituted (Ci-C^koxy^pQallcoxy, 
substituted phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl aTe each substituted with one or 
more substituents chosen from hydroxy, -CIIO, -COOH, -CONH 2 , and -CONHOH, 
optionally substituted C2-C6 alkenyl, optionally substituted Cz-C^alkynyl, optionally 
substituted Ci-Cehydroxyalkyl, optionally substituted Q-Qhydroxyalkoxy, (mono- 
and di-Ci<2<^lkylaiiaino)Ci<^alkoxy, optionally substituted mono- and diCQ-Q 
alkyOaminoCCrC^alkyl), optionally substituted (Ci<^ltoxy)(C^C(5allgrlaniino)Co- 
Cealkyl, optionally substituted (Ci-QalkoxyXCi-Cealkoxy^rQalkoxy, optionally 
substituted heterocycloalkyl, optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted 4I!rQalkyl(C=O)0R& optionally substituted ~Co- 
C fi alkyl(C=0)NRsR9, optionally substituted ^i^^alkylNR^SO^Rg, optionally 
substituted .C^^alkylNR8(C==0)R 9 , optionally substituted ^-C 6 alkyI(S0 2 )R8, 
optionally substituted -Co^alkylNRs(C^)NR$Rio where Rs, R9, and Rio are 
independently chosen from hydrogen, hydroxy, CpQalkyl, CrQalkoxy, C 3 - 
C7cycIoalkyi, and heterocycloalkyl, -LrG, where L is chosen from optionally 
substituted CrQalkyl, optionally substituted Q^alkoxy, -(OO)-, and optionally 
substituted -(Cj-CaalkylXOO)-, and G is chosen from optionally substituted 
heterocycloalkyJ, optionally substituted C3-C7cycloalkyl, optionally substituted aryi, 
and optionally substituted heteroaryl, except that -i-G is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryl are each further optionally 

substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 



106 



WO2005/U19220 



PCT/US2004/U25884 



sulfonamide, halo, Q-Q alkyl, such as C3-C7cycloalkyl (Gi-Q alkoxy^-Cgalkyl, 
(Ci-Caalkoxy^rCealkoxy, CTcycloalkyl, aminoCi-C^alkyl, mono- and difCi-Q 
alkyl)amino» Ci-QhaloalkyI t Q-Cehaloalkoxy, C 2 -C^alkenyl, C 2 -C<salkynyl, Ci- 
Qalkylthio, oxo, Q-Qalkylester, phenoxy, and -<O0)Ri3, wherein R13 is chosen 
fromCrQ alkyl, such as C 3 ^cycloalkyi, e 7 cycloalkyl, CrQ alkauoyl, CV 
Cfialkoxycarbonyl, heterocycioalkyl and heteroaryl. 

76. A method of treating a disease or disorder responsive to modulation of EpbB4 
comprising administering to a patient a therapeutically effective amount of a compound of 
the Formula I 



wherein: 
nisO, 1,2, or 3; 

Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -COOH, Ci-Cdalkyl, such as Cs-Qcycloalkyl, CrG, alkenyl QrCs alkynyl, 
Ci-Q alkoxy, CTcycloalkyl, mono- and di(Ci-C<5 alkyl)amino, mono- and di(Ci-Q 
alkyl)amino(Ci-C6alkyl), Ct-Qhaloalkyl, Q-Ctfialoalkoxy, (Q^alkoxylCi- 
Qalkoxy, aniino(Q-Qalkyl), Ci^alkylthio, oxo, heteroaryl, and-(C=0)Ri3 
wherein R13 is chosen from d-C* alkyl, such as Q-Qscycloalkyl, CTcycloalkyl, C2-C6 
alkanoyl, Ci-Qalkoxycarbonyi, heterocycloaQcyl, phenyl and heteroaryl; 

R3 is chosen from hydrogen, optionally substituted C r Q alkyl, such as optionally substituted 
C 3 -Qcycloalkyl, optionally substituted C7cycloalkyl, optionally substituted 
(heterocycloalkyl)Co-C4alkyl, and optionally substituted (heteroaryl)Co-C4alkyl; 

A is 1,2, 3 or 4; 

Z 3 is -CRjRr wherein each R4 and R 5 is independently chosen from hydrogen, CrQ alkyl, 
and halo; 





Formula I 
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Tjl is a divalent linking group chosen from para-phenylene, meta-phenylene, ortho-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R^Q-, 
where 

Qis 

O 

— N-C-fjl — 
Re R? 

wherein R* and R 7 are each independently chosen from hydrogen, C r Q alkyl, optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisNR; 

R is chosen from hydrogen, Cpd alkyl, such as C 3 <«cyeloalkyl, Cycycloalkyi, amhuKd-Q 
alkyl), Ci-C 3 haloalkyI, d-Qalkenyl, C 2 -Q alkynyl, optionally substituted phenyl and 
optionally substituted heteroaryl; and 

R 2 is selected from substituted d-dalkyi, such as substituted d-dcycloalkyl, substituted 
(d<? 7 cycloalkyl)d-d alkyl, substituted heterocycloalkyl, (heterocyc!oalkyl)d-C2 
alkyl, substituted (d-QalkoxyX^-Cgallcyl, substituted (d^*^koxy)d<*alkoxy, 
substituted phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with one or 
more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and -CONHOH, 
optionally substituted C2-Q alkenyl, optionally substituted Q-Qalkynyl, optionally 
substituted d^^hydroxyalkyl, optionally substituted d-dhydroxyalkoxy, (mono- 
and di-C^aUcylaminoJCi-Cealkoxy, optionally substituted mono- and di(d-d 
alkyl)amino(Ci-C6allg'l), optionally substituted (Ci<^alkoxyXCi<^kylaminoXV 
Qalkyi, optionally substimted(Ci<^alkoxy)(Ci-C 6 a!koxy)Ci-C6alkoxy, optionally 
substituted heterocycloalkyl, optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted <!i-Q0lkyl(C=O)OR 8 , optionally substituted -Qr 
C6alkyl(C=0)NR8R9. optionally substituted -Ci-QalkylNRsCSOz)!^, optionally 
substituted -Co-QalkylNRs(C=0)R9 t optionally substituted <: 0 -Qalkyl(SO 2 )R8, 
optionally substituted -r^6alkylNR8(C=0)NR 9 Rio where R«, R 9t and R l0 are 
independently chosen from hydrogen, hydroxy, Q-Qalkyl, d-Qjalkoxy, C 3 ~ 
C 7 cycloalkyl, and heterocycloalkyl, -L-G, where L is chosen from optionally 
substituted d-dalkyl, optionally substituted Qrdaikoxy, -(C=0)-, and optionally 
substituted -(d-dalkyl)(<>0)-, and G is chosen from optionally substituted 
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heterocycloalkyl, optionally substituted C 3 -C^ycloaIkyl, optionally substituted aryl, 
and optionally substituted heteroaryl, except that -L-G is not -O-phenyl; and 
wherein said substituted phenyl and substituted heteroaryl are each further optionally 

substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
sulfonamide, halo, Ci-Cg alkyl, such as C 3 -C7cycloalkyl, (C r Q; alkoxy)QrC<;alkyl, 
(d-QalkoxyX^i-Qalkoxy, CTcycloalkyl, ammoCi-Qalkyl, mono- and di(Ci-C6 
allcyl)amino, Ci-Qhaloalkyl, CrCghaloalkoxy, CrQalkenyl, Q-Qalkynyl, C t - 
Cealkylthio, oxo, Ci-Qalkylester, phenoxy, and-(C=0)Ri 3 , wherein R13 is chosen 
from Ci-Q alkyl. such as C 3 -C^ycloa1kyl, CTcycloalkyl, C2-C5 alkanoyl,Ci- 
Cealkoxycarbonyl, heterocycloalkyl, and heteroaryl. 

77. The method of Claim 76, wherein said disease or disorder is characterized by 
angiogenesis supporting solid tumor growth or dysregulated local vascularization. 

78. The method of Claim 75 or 76, wherein Z 2 is nieta-pbenylene substituted with 

R2-Q-. 

79. The method of any one of Claims 75 to 78, wherein R<> and R 7 are each 
independently chosen from hydrogen and methyl. 

80. The method of Claim 79, wherein R$ and R7 are hydrogen. 

81. The method of any one of Claims 75 to 80, wherein R is chosen from 
hydrogen, Q-Cs alkyl, such as C 3 -QcycIoa]kyl, CTcycloalkyl, ainino(Ci-C6 alkyl), Ci- 
Qhaloalkyl, C2-Cfialkenyl, audC 2 -Q> alkynyL 

82. The method of any one of Claims 75 to 81, wherein R3 is chosen from 
hydrogen and Ci-Qalkyl. 

83. The method of Claim 82, wherein R 3 is hydrogen. 

84. The method of any one of Claims 75 to 83, wherein n is 0 and Ri is absent 

85. The method of any one of Claims 75 to 84, wherein R 2 is chosen from phenyl 
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and heteroaryl, each of which is optionally substituted 

86. The method of Claim 75 or 76 wherein said compound is chosen from 
H3-{8-[(Pyridin^^ 
H3-C^orcHphenyl)-3-(3-{8-[(pyri^ 
phenyl)-urea; 

H4-Methyl-3-ttifluorome^ 
a]pyrazin-6-yl }-phenyl)-iirea; 

l-(5^oro-2-methoxy-phenyl)-3-{3-{ S^Cpyridin^ylme^O^aminol^imidazotl^- 

a]pyrazin-6-yl}-phenyl)-urea; 

l-(2<Mon)0-trifluoroi^^ 

a]pyrazin-6-yl} -phenyl>urea; 

H2-Itao-5-trffluoroine^ 

imidazo [ 1 ,2-a]pyrazin-6-yl] -phenyl } -urea: 

H5<Moro-2-methoxy-^ 

a]pyrazin-6-yl]-phenyl}-urea; 

H2-CMoro-5-trifluoromethyI-phenyl)-3-{3"[8-(methyl-pyri 

imidazo[ 1 ,2-a]pyrazin-6-yI]-phenyl } -urea; 

M3-[8-(2-Pyridin-4-yl-ethyla^ 

trifluoromethyl-phenyl)-urea; 

l-(5~CMoro-2-niethoxy^^ 

6-yl]-pljenyI } -urea; 

H2-Kuoro~5-trifluororae%l^ 

a]pyrazin-6-yl}-phenyl>urea; 

H2-Methoxy-5-trifluorome^ 

a]pyrazin-6-yl}-phenyl>urea; 

H2-Methoxy-54rifluorome%^^ 

imidazo[l 3 2-a]pyrazin-6-yI]-phenyl}-urea; 

M2-Methoxy-5-mtrcvph^ 

a]pyrazin-6-yl]-phenyl}-urea; 

H5<!Moro-2,4^methoxy-phen^ 

a]pyrazin-6-yl}-phenyl)-urea 

H3-{8-[(Pyridin^ylme^ 

trichloro-phenyl)-urea; 
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H5-CMoro-2/^diii^oxy^^^ 

imidazo[l^-a]pyrazin-6-yl]-phenyl } -urea; 

H3-[8^Meth>i-pyri^ 

trichIoro-phenyl)-iirea; 

l-(2-Methoxy-5-nitr^ 

6-yl J -phenyl)-urea; 

H2-Etfioxy-5-trifluorome^ 

a]pyrazin-6-yl}-pheny!)-urea; 

H2-I$opropaxy-5-tri^^ 

imidazo[l^-a]pyrazin-6-yl }-phenyl)-urea; 

l-(2ADimethoxy-5-tM™ 

imidazo[l r 2-a]pyrazin-6-yl }-phenyl)-orea; 

l-(2,4-I^ethoxy-5-trifluoiomethyl-phenyl>3 

imidazu[ 1 ^-a]p>xaziti-6-yl]-phenyl } -urea; 

l-(4^moxy-3-triflnoromethyI-phenyl)-3-(3-{ 8-[(pyridin-4-ylme^ 

a]pyrazin-6-yl }-phenyl}-urea; 

l-(5^oro-2-phenoxy-pheny^ 

a]pyrazin-6-yl}-phenyI>urea; 

H4-FIuoro-3-tiifiuora^ 

a]pyrdzin-6-j4}-phcnyl)-urea; 

H2-(2-Methoxy^ftK>xy)-5-^ 

imidazo[ 1 ,2-a]p5Tazin-6-yl }-phenyl)-urea; 

1 -[2-(2-Methoxy^thoxy)-5-tri£luon)rnethyl--phenyl] -3- { 3-[8-(methyI-pyridin-4-ylmethyl- 
amino)-imidazo[ 1 £-a]pyrazin-6-yl]-phenyl } -urea; 
H2ADietftoxy-5-trffluoro^^ 
imidazo[l^a]pyrazin-6'-yl}--pIieny])-urea; 
, H2/M*ethoxy-5-toifluorome^ 
irnidazo[ 1 ,2-a] pyrazin-6-yl]-phenyl } -urea; 
l-[2-(2-Hydroxy^thoxy)-5-trifluoromethyl-phen 
iraidazo[ 1 ,2-a]pyrazin-6-yl } -phenyl)-urea; 
{2-[3-(3-{8-[(Pyridm^ 
triiJuorometfiyl-phenoxyj-acetic acid; 
H2K2-Methylamino-eta 
amino>imidazo[l ,2-a]pyrazin-6-yI } -phetiyl)-urea; 
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H2r(2-Mmethylaim^^ 
amiao]-imidazo[l,2-a]pyrazin-6-yl}-phenyi)urea; 

l-(3 ^oro^hydroxymefliyl-pheayl)-3-(3- { S^Cpyridin^ylmethyl^airdaol-iniidazotl^- 

aJpyrazin-6-yl } -phenyl)-urea; 

H5^Moro-2-([l,3]dioxolan-2^^ 

imidazo[l»2-a]pyrazin-6-yl}-phenyl)-urca; 

1 -[5«<Moro-2K2-hydroxy-clhoxy)-.phenyl]-3-(3-{ 8-[(pyridin^ylmetiiyl)-arnino]- 

imidazo[ 1 ,2-a]pyrazin-6-yl }-phenyI>-urea; 

H5<M)ro-2-(2-meUiylamin^ 

imixkzo[l^a]pyrazin-6-yl}--phenyl)-urea; 

H5-CMoro-2-(2^imethyIan^^ 

imidazo[ 1 J2-a]pyrazin-6-yl } -phenyl)-iirea; 

H2H>Piperazin-l-yl^tto 

anuno]-iniidazo[ 1 £-a]pyrazin-6~yl } -pheny l)-urea; 

H2^2-Morpholin^yl^ 

amino] -iraidazo[ 1 ,2-aJpyrazin-6-yl } -phenyl)-urea; 

H2-(3-Hydroxy~prt^oxy>5-ti^^ 

imidazo[l ^-a]pyrazin-6-yl}-phenyl)-urea; 

1 -L2-(3-Me%lamino-pmpoxy V5-trifiuoromethyl~phenyl] -3-(3- { 8- [(pyridin-4-yl methyl)- 
amino]-j midazof 1 ^a]pyrazin-6-yl } -phenyl)-urea; 

1 -[5-Chloro-2-(3-hydrox>^propoxy)-phenyl] -3-(3- f 8-[(pyridin^ylmethyl>aminoj- 
imidazo[ 1 ,2-a]pyraziiv-6-yl } -pbenylVurea; 

H3-{ 8^(2- Amino-ctliyl)-pyTidin^yJmediyl-amino] -imidazo [ 1 ,2-a]pyrazin-6-Yl } -phenyI)-3- 

(4-methoxy-3 -trifluoromethyI-phenyl)-UTea; 

K3-{ 8^(Pyridin^ylmethyl)-amino]-iimdazo[ 

pyirolidm-l-yl-ethoxy}-5-^ and 

l-(2-IIydroxy^ 

aJpyrazin-6-yl } -phenyl)-urea. 
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